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do You Know.... 


p» ... . That the weather for the An- 
wal Meeting at Pittsburgh was wonder- 
4? The traditional ASEE heat wave 
gerated in reverse! Coats were almost 
nandatory and only a few traditionalists, 
acuding your Secretary and President, 
iad the courage to appear once in a 
got shirt. Other things were wonder- 
ll too—the “double” hospitality, the fine 
mganization, etc. Several comments 
were received to the effect that one 
wuld sense the full support of the ad- 
ainistration of the institutions involved. 
jut read the Editor’s story on page 15 
or more details. 


> ..... That the 1360 paid registra- 
ions at the Annual Meeting set a new 
ecoord? The total attendance of 2,202 
sjust short of the record. Apparently 
he metropolitan location offset the fine 
«eommodations of Chatham College for 
thildren. There were 219 educational in- 
titutions from the United States repre- 
ented, 121 professional and industrial 
wganizations, 13 foreign universities, and 
} foreign industries or organizations. 
These attendance facts are gleaned from 
he roster always prepared by the Mc- 
Graw-Hill Book Company and distributed 
itthe Annual Banquet. 


> .... That increasing the dues of 
idividual members one dollar per year 
‘just one step in the attempt to improve 
ith the financial position and adminis- 
tation of the Society? The Financial 
blicy Committee and the Executive 
board have long advocated an emergency 
serve equal to three-quarters of a year’s 
perating budget. This has never been 
hieved because the Executive Board 
las always believed that services to 
nembers should not be sacrificed merely 
vbuild up the reserve. A review of the 
unctioning of Society Headquarters in- 
tiated that the amount of work has in- 
teased by leaps and bounds during the 
wst four years and that all: costs have 








increased. A 20% increase in member- 
ship is very good, but along with it comes 
a 20% increase in the processing of ap- 
plications, maintenance of records, num- 
ber of JournaLs to be printed and 
mailed, size of the Yearbook, number of 
changes of addresses to be processed, 


etc., etc. In other words, the added in- 
come is not “all profit.” The increased 
interest in engineering education on a 
nation-wide basis also means that the 
number of general inquiries for all kinds 
of information continues to mount. The 
increased activity of engineering faculties 
in research, public service, and consult- 
ing, and the tremendous increase in spe- 
cial studies, all mean that more people 
are knowing more about engineering edu- 
cation. In addition there is the growing 
realization of Sections, Divisions, etc. 
that they function as a part of the parent 
Society. In addition to increasing the 
dues of individual members one dollar 
per year, a request for almost $90,000 is 
being submitted to the National Science 
Foundation to aid the Society in over- 
coming its difficulties in the publication 
of the JourNAL and the preparation of 
data for the Yearbook-Directory, an in- 
direct cost charge of 5% of the total 
grant is to be incorporated in the negotia- 
tions for all future special studies, and a 
major effort is being made to increase the 
amount of advertising in the JouRNAL. 
This last effort involves the mailing of 
2,700 letters! Nothing which has gone 
on during the past four and one-half 
years indicates that any policy other than 
one which will make ASEE the voice of 
engineering education is acceptable to 
the membership. With everyone’s help 
this can be done, but it means you must 
aid in getting new members—individual, 
institutional, and industrial. It also 
means that you, by whatever means are 
at your disposal, must encourage ad- 
vertising in the JourNAL. These are the 
challenges facing all of us. 
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Be .... That the Proceedings of the 
Society for 1958-59 were mailed on July 
2? A communication from Lancaster 
Press states that they believe this is a 
new record for the Society, for they do 
not recall that the Proceedings had pre- 


viously been mailed prior to August. The . 


Proceedings are the bound volume of the 
papers published in the JourNAL during 
a fiscal year and may be purchased by 
members for $7.00 per volume and by 
non-members for $9.00. 


e& .... That the report of the ASEE 
Engineering Education Exchange Mission 
to the Soviet Union printed in the May 
1959 issue of the JouRNAL also is avail- 
able as a separate report? Copies can 
be purchased from the Office of the Sec- 
retary for 25¢ each. 


Bw .... That more nominations are 
needed for the four major awards of the 
Society? The Lamme, Westinghouse, 
Bendix, and McGraw Research awards 
are highly respected and there should be 
many candidates. It does take work to 
get material together for a nomination, 
but there are good men available and 
their names should be submitted for con- 
sideration. Information regarding awards 
is available from your Dean, from the 
Committee Chairmen, or from the Office 
of the Secretary. Pick your man and get 
busy. 


Be .... That suggestions for honor- 
ary membership may be made by any 
member of the Society to the Committee 
on Honorary Membership? G. W. Farn- 
ham is chairman of the committee and 
will be pleased to receive suggestions for 
consideration by the Committee. The 
Committee then selects two nominees 
and recommends them to the General 
Council for election. A favorable vote 
of at least three-fourths of the members 
of the General Council in a letter ballot 
is required for election. 


Be .... That “Research Relations Be- 


tween Engineering Educational Institu- 
tional and Industrial Organizations,” a 
report of ECRC under the direction of 
Dr. C. A. Dunn of the University of 
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Oklahoma, has been published by the 
Small Business Administration as Smal] 
Business Management Series No, 93? 
The 38-page booklet can be purchased 
from the Superintendent of Documents 
U. S. Government Printing Office, Wash. 
ington 25, D. C., for 25¢ each. In lots 
of 100 or more, mailed to a single ad. 
dress, a discount of 25% is offered. 


we .... That for the first time in the 
history of the Society a railroad is an jp- 
dustrial member and that suddenly there 
are three? The Santa Fe was the first. 
and it was immediately followed by the 
CB & Q and the Illinois Central. This 
interest and support on behalf of the rail- 
roads is appreciated and is duly recog. 
nized and acknowledged. Divisions and 
Sections, in particular, should this year 
make a point of inviting representatives 
of the railroad industry to participate in 
their activities. To each of these mem- 
ber railroads we say, “Welcome, we ad- 
mire your courage in breaking with trad- 
tion, and we hope your participation in 
the affairs of the Society will prove mu. 
tually beneficial.” 


be .... That “Humanities and Social 
Sciences” is the new name of the “Hu 
manistic-Social Division”? The change 
was approved at the June meeting of the 
General Council. 


ee 
authorized President B. R. Teare, Jr. to 
appoint new committees on Metallurgical 
Engineering and Ceramic Engineering? 
The action resulted from appropriate 
groups within AIME being interested in 
engineering education and _ requesting 
identification and recognition — within 
ASEE in order to serve as organized 
groups for the continued study of edv- 
cational problems in general as well a 
their own specific problems. 


p> .... That the summer schol 
sponsored by the Engineering Economy 
Division was a tremendous succes’ 
About 125 attended, with about two 
thirds from industry. Enthusiasm w% 
so high that there were requests for hold- 
ing an annual summer school. The Div- 
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ikt,, 1959 DO YOU KNOW .... 

jon officers, however, declined because 
if the great amount of work involved. 
The papers presented are being assem- 
led and will appear as a special issue of 
the Engineering Economist. It will 
yed to be ordered separately from Pro- 
issor Arthur Lesser, Stevens Institute of 
Technology, Hoboken, New Jersey. 


» .... That a new Society called 
ie American Society for Heating, Re- 
figerating, and Air-Conditioning Engi- 
yers is a consolidation of the American 
wciety of Heating and Air-Conditioning 
fagineers and the American Society of 
tefrigerating Engineers? The consoli- 
lated Society has a membership of more 
han 18,000, the President is Cecil Bol- 
ag of West Hartford, Conn., and A. V. 
futchinson is the Executive Secretary. 


> .... That A. C. Blackman is the 
ww managing director of the American 
\iety for Safety Engineers? He for- 
netly headed California’s Division of In- 
lustrial Safety. ASSE has a worldwide 
membership of more than 7,000 safety 
agineers, “dedicated to upholding the 
tandards of their profession and using 
ieir abilities for human service in the 
ution, state, and community.” 


> .... That a month before June 
mduation 83% of the estimated 39,000 
agineering graduates had completed 
tans for post-graduation activities? 
‘bout 63% had immediate employment, 
l% were taking post-graduate work, 
\% were going into military service, and 
a additional 12% were considering job 
By 
he third week in May less than 6% had 
w immediate plans for the future. The 
ktcentage being employed and the per- 
tage pursuing graduate studies are 
geater than at a similar time for last 
rar by 4.3% and 1.1%, respectively. 
hese data are from the survey of the 
ligineering Manpower Commission, 29 
Nest 39th Street, New York 18, New 
lk, Copies of the complete report 
uy be obtained from EMC without 
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Be .... That the 1959 edition of the 
Engineering Societies Directory is now 
available from EJC? It is the only com- 
prehensive United States listing of engi- 
neering and _ scientific societies, their 
functional staff personnel, and publica- 
tions. Societies and organizations, all 
state registration boards for professional 
licensing, National and International or- 
ganizations and most Canadian engineer- 
ing organizations are listed. Copies may 
be obtained from EJC, 29 West 39th 
Street, New York 18, New York, for $3.50 


per copy. 


& .... That a newsletter reporting 
on EJC activities, national affairs, and 
other administrative and legal events 
which affect the engineer now is being 
published by EJC and is named Engi- 
neer? The first issue is scheduled for 
September 1959. There will be nine is- 
sues a year. Distribution is free to re- 
sponsible persons and organizations in 
industry, government, and _ education. 
Address EJC, 29 West 39th Street, New 
York 18, New York. 


& .... That copies of “Salaries and 
Income of Engineering Teachers, 1958” 
can be purchased both from EJC and the 
office of the Secretary of the Society? 
This is a repeat of the survey made two 
years ago by the Committee on the De- 
velopment of Engineering Faculties. The 
report is based on an analysis of 4,545 
returns. The average professional in- 
come of engineering teachers in the 
United States rose from $8,862 in 1956 
to $9,598 in 1958, an increase of 8.3%. 
The average teaching salary rose 13.5% 
during the same two-year period, but 
outside income dropped about 7%. In 
general, the teaching salaries increase 
with age, number of years of service, 
year since the first degree was earned, 


and the highest degree held. Please 
send 25¢ with the order. 
we .... That “Scientists make it 


known, but engineers make it work!” is 
the theme of the series of public service 
advertisements EJC is inserting in Editor 
and Publisher? The ads are an attempt 
to create a desirable understanding of 
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engineers and engineering by printed 
media, radio, television, organizations, 
and advertising agencies. The first ad 
states what engineers do—apply the sci- 
ences to give people the use of nature’s 
materials and forces; scientists make it 
known, engineers make it useful—they 
plan, design, produce, maintain and oper- 
ate; scientists split the atom—engineers 
design and build the atomic power 
plants. Another is devoted to engineer- 
ing shortage or over-supply, and spe- 
cifically calls attention to the fact that 
the Engineering Manpower Commission 
always has the up-to-date facts. A third 
is devoted to, “Say engineer when you 
mean engineer!” 


» .... That the papers presented at 
last summer’s ASTM—-ASEE Symposium 
on “Education in Materials” will be pub- 
lished by ASTM at the earliest possible 
moment? The cost has not yet been de- 
termined. Inquiries should be directed 
to ASTM at 1916 Race Street, Philadel- 
phia 3, Pa. 


Be .... That an engineering educa- 
tion as “an excellent preparation for life” 
is a thought expressed by past President 
W. T. Alexander in his presidential ad- 
dress on page 10? Isn’t this something 
that all of us should be recognizing and 
advocating? In this scientific age and in 
the years to come, engineering education 
should be regarded in the same category 
as liberal arts and as an attempt to get 
a sound general education enabling the 
individual to understand what is going 
on. And, also, should it not be as im- 
portant for those in liberal arts to under- 
stand something of engineering as it is for 
the engineer to understand something of 
the liberal arts? 


Be .... That the 31 million dollars 
requested for loan funds for the 1959-60 
academic year under the provisions of 
the National Defense Education Act are 
alloted to states on the basis of college 
enrollment, and then allocated to par- 
ticipating institutions within each state 
proportionately to the amount requested? 
Each institution uses its own judgment 
in estimating its needs and the extent of 
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the amount it requests from the Office of 
Education. A twelve-member consultant 
panel of college administrators aids Com. 
missioner of Education Lawrence G. Der. 
thick in evaluating the requests. 


» .... That the report “Providing 
U. S. Scientists with Soviet Scientific Ip. 
formation” is available on request from 
the Science Information Service of NSF? 
The survey reports on the sources of So- 
viet scientific literature, availability of 
such literature in the United States, and 
the current translation programs of pro. 
fessional and academic groups and gov. 
ernment agencies. The Library of Con- 
gress also publishes a “Monthly Index of 
Russian Accessions,” available from the 
Superintendent of Documents, Govem- 
ment Printing Office. The two main 
translation depositories in the United 
States are the Special Libraries Asso- 
ciation Translation Center at the John 
Crerar Library in Chicago, collecting 
from non-Government sources, and the 
Office of Technical Services, Technical 
Information Division, Department of 
Commerce, collecting from Federal agen- 
cies and foreign sources. All translations 
are listed, with abstracts, in Technical 
Translations, published bimonthly since 
January of 1959 by the Department of 
Commerce. The report further states 
that previous concepts of centralization 
of information and abstracting services 
in Russia are somewhat in error because, 
just like the actual research and primary 
publishing, the translating is by no means 
as highly centralized as many previous 
reports in this country have suggested. 


& .... That “Teacher Supply and 
Demand in Universities, Colleges, and 
Junior Colleges, 1957-58 and 1958-59" 
is a new publication of the Research Di- 
vision of the National Education Asso- 
ciation? This biennial study of staf 
needs indicates that from 1953-4 
through 1958-59 about 8.7% of new full- 
time teachers are in engineering; that 
for the same years about 14% of the new 
engineering teachers have a doctor's de- 
gree; that for the same years about 48% 
have less than the M.S. degree; that seven 
deanships are listed as unfilled in eng- 
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neering; that 172 teaching positions in 
engineering are listed as unfilled; that 36 
engineering schools foresee an acute 
shortage of qualified candidates; that for 
the 761 Ph.D.’s reported for engineering, 
13.6% continued in college teaching, and 
of the 462 entering new occupations 
14.6% entered college teaching; and that 
atotal of 24,300 new full-time engineer- 
ing teachers will be needed in 1959-70, 
inclusive, to aid the 17,500 now so en- 
gaged. Free copies (single) of Research 
Report 1959-R10 may be obtained from 
NEA Publication-Sales Section, 1201 
16th Street, N.W., Washington 6, D. C. 


p ..... That the high school science 
and mathematics teacher situation is still 
bad but perhaps improving? The Engi- 
neering and Scientific Manpower News- 
letter of June 30, 1959, states that in the 
cass of 1959 there were 13.2% more 
prospective high school teachers than 
last year, but that only about 74% of the 
qualified graduates enter classroom teach- 
ing. The prospective number of new 
mathematics teachers is 4,723 as com- 


7 


pared to 3,445 a year ago, and the num- 
ber of prospective science teachers is 
6,984 as compared to 5,467 a year ago. 
The sad part of the picture is indicated 
by a survey embracing thirty states and 
the District of Columbia and made in 
September 1958. It showed that of 
2,637 new mathematics teachers em- 
ployed, only 1,555 actually majored in 
mathematics. Some 576 more majored 
in general or physical science, but the 
remaining 506 posts were filled by ma- 
jors in English, foreign language, home 
economics, industrial arts, music, physical 
education, and social studies. Only 170 
of the 386 teachers hired to teach chem- 
istry were majors in chemistry, and the 
score for physics teachers was 68 majors 
to fill 195 posts. Even if 100% of the 
mathematics and science teachers should 
decide to enter the classrooms, the needs 
of our high schools still would not be 
fully met. These data were obtained 
from the NEA Survey on “Teaching Sup- 
ply and Demand in Public Schools.” 


W. LeicHTon COoLLins 
Secretary 


RESEARCH LAB RENOVATION SUPPORT FROM NSF 


The National Science Foundation announces a new program for support of renova- 








tion and/or construction of graduate level (doctoral) research laboratories in the 
natural and engineering sciences at institutions of higher education. Generally speak- 
ing, equipment to be supported will be limited to standard fixed equipment (e.g., 
laboratory benches, built-in refrigerators, etc.), whether the grant is for construction 
of a new laboratory or the renovation of an existing one. 

Proposals pertaining to laboratories for research use in any area of the basic sci- 
ences will be considered. However the Foundation will not consider requests for 
support of facilities to be used primarily for instructional purposes. 

Grants made under this program will require matching by the institution, from 
non-Federal sources, to the extent of at least 50 per cent of the direct costs to be 
incurred. During fiscal year 1960 (July 1959 to June 1960), funds for this program 
will be severely limited in amount. Accordingly, it is expected that it will be possible 
to meet only the most urgent needs. 

Proposals should be submitted to the National Science Foundation, Washington 
5, D. C., by December 1, 1959. Address inquiry to the Division of Mathematical, 


Physical, and Engineering Sciences of the Foundation before preparing the proposal. 
It is anticipated that grants under this program will be made about June 1, 1960. 


B. R. TEarRE, Jr. 
President of ASEE for 1959-60 
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A President-elect of ASEE could have 
0 more searching baptism of fire than 
taving his college play host to an Annual 
Meeting. Dick Teare, Dean of Engineer- 
ing and Science at Carnegie Institute of 
Technology and President of ASEE for 
1959-1960, has experienced just such a 
prelude to the trials of office. Carnegie 
Tech was co-host with the University of 
Pittsburgh to the 1959 meeting of the 
Society. 

B. Richard Teare, Jr., is a native of 
Wisconsin. He was educated at the 
University of Wisconsin, where he re- 
ceived the B.S. degree in 1927 and the 
M.S. degree in 1928. In the fall of 1929 
he joined the General Electric Company 
at Schenectady as a student in the Ad- 
vanced Course in Engineering and con- 
tinued for four years with the educational 
program while he obtained practical ex- 
perience in many departments, including 
Testing, Research, Alternating Current 
Engineering, Central Station Engineer- 
ing, and General Engineering. In 1931 
he became supervisor of the electrical 
engineering section of the Advanced 
Courses in which he had started as a 
student two years before. 

After two more years at Schenectady, 
Dick Teare decided to enter the teaching 
feld and accepted an instructorship in 
dectrical engineering at Yale while he 
worked for his doctorate. He was made 
assistant professor in 1934 and received 
his Doctor of Engineering degree in 
1936. 

Dr. Teare left Yale to join the faculty 
of the Carnegie Institute of Technology 
in 1939, with responsibility for organiz- 





B. Richard Teare, Jr. 
New President of ASEE 





ing a program of graduate study in elec- 
trical engineering. He was made Head 
of the Department of Electrical Engi- 
neering in 1944, Dean of Graduate Stud- 
ies in 1950, and Dean of the College of 
Engineering arid Science in 1952. 

He has done research on _ hysteresis 
motors and copper covered steel conduc- 
tors at high frequencies and has been 
active in a number of national-projects in 
engineering education. He is a Fellow 
of the American Institute of Electrical 
Engineers and the Institute of Radio En- 
gineers. In 1953-55 he was a vice pres- 
ident of ASEE and currently is vice pres- 
ident of AIEE for the Middle Eastern 
District. 

The George Westinghouse Award was 
given Dean Teare in 1947 as recognition 
for his contributions to engineering edu- 
cation. Known for his pioneering work 
in the development and coordination of 
engineering courses, Dr. Teare is also a 
leader in the effort to design college pro- 
grams which will give students com- 
petence in humanistic and social as well 
as technical fields. 

At home Dick Teare likes to read, par- 
ticularly detective stories. He is also a 
“do-it-yourselfer” who has demonstrated 
that he can descend from the theoretical 
heights of the engineering sciences to 
fix the plumbing, if need be. Such ver- 
satility is a valuable asset to the modern 
engineering educator. 

Dean Teare came through the test of 
helping to host an Annual Meeting in 
good form that bodes well for the Society 
as it moves into the next challenging year 
under his leadership. 
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Engineering Education, Experience and Expectations 


W. T. ALEXANDER 


President of ASEE 1958-59; Dean of Engineering 


Northeastern University, Boston 


In this period of our history character- 
ized by alarums and excursions, with a 
tense international situation, and many 
hopefuls in the political scene striving 
vocally to become leaders in one direc- 
tion or another, I am tempted to use the 
time proven recipe and “point with 
pride” to the accomplishments of ASEE 
and to “view with alarm” the situation 
with regard to engineering education here 
and abroad; and there are grounds for 
this approach. 

ASEE during the past year has had a 
gratifying growth in membership, both 
individual and industrial, and certainly 
has contributed to the progress of engi- 
neering education both directly and in- 
directly. 

I could equally legitimately deprecate 
certain aspects of our system of educa- 
tion which have not in all respects 
reached the ideal. However, this ap- 
proach would involve a considerable de- 
gree of abstraction and I have chosen in- 
stead to discuss certain aspects of the 
educational scene as I view it, wherein 
I feel that all of us as individuals may, if 
we wish, make some real and immediate 
contribution to the progress of engineer- 
ing education. 


The Individual Approach 


This emphatically is a talk to you as 
individuals rather than as minute parts, 
numerically speaking, of the large cor- 
porate bodies which we speak of loosely 
as “industry” or as “education.” I wish 
carefully to avoid in my remarks, and in 
your thinking, the use of these collective 
terms. 


Presidential address delivered at the 
ASEE Annual Meeting in Pittsburgh, 
June, 1959. 








When we glibly say that “industry” or 
“education” or “the government” should 
do this or that, there is a very comfort. 
able degree of anonymity involved and 
too often it is the equivalent of saying, 
“Let George do it.” This is an approach 
which none of us can afford longer to 
maintain. It is only when, as, and if 
each of us individually will assume re- 
sponsibility for what we all agree should 
be accomplished, all too frequently by 
someone else, we feel, that we shall make 
the type of sound and rapid progress 
which is essential. 

It is very tempting to think that we 
can cure any existing difficulty which 
plagues our society by passing a law, or 
appropriating a few millions of dollars, 
and then forgetting about the whole thing. 
Certainly additional amounts of money 
in considerable volume will be needed 
over the next few years by all levels of 
our educational system, but this alone 
will succeed only in perpetuating on a 
more luxurious level an over-all situation 
which we all recognize as somewhat less 
than satisfactory. 

It is only through the efforts of all 
thoughtful people working as individuals 
in our own areas, as well as nationally 
through our Societies, that we can build 
up the true educational stature of our sys- 
tem and reshape the attitudes of those 
involved to the extent necessary to per- 
mit us to have continued prosperity, or 
possibly to permit us to survive as a 
democracy. 

I believe it to be very important in our 
efforts toward improvement to consider 
our secondary, undergraduate, and grad- 
uate programs as a unit. Whether we 
like it or not, the quality of our graduates 
at any level is inseparably linked to the 
strength of each element in our educa- 
tional chain, as well as to the closeness of 
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its co-ordination. This essential condition 
is very easy in an authoritarian state, but 
becomes much more difficult with our 
complex of public and private institutions 
at all three levels. Acceptance of this 
unitary concept will help to minimize the 
“buck passing” and “throwing of stones” 
too commonly observed between differ- 
ent segments of our system. 

We must recognize that the quality of 
preparation in the secondary schools, 
generally speaking, will contro] the rate 
of progress of the undergraduate, and 
this in turn affects the maximum level of 
sophistication which can be reached in 
graduate school. 

It is tempting to the colleges and grad- 
uate schools to consider setting individ- 
ualistic and arbitrary standards, and this 
is clearly possible for certain privately 
endowed institutions. In some areas, 
however, it is not legally possible, and 
in any event it violates the principle of 
both quantity and quality simultane- 
ously, which has long been a highly de- 
sirable and unique feature of the North 
American system of higher education. 


Student Motivation 


One of the great problems to which we 
must devote our best efforts, both in- 
dividually and collectively, is that of im- 
proving the educational motivation of our 
young people. If we could overnight, by 
some miracle, instill in our young people 
a burning desire to learn and to become 
truly educated, most of our difficulties 
would automatically disappear. Unfor- 
tunately, not only is this the greatest as- 
set which we could have in education in 
the U.S.A., but it is also the most diffi- 
cult to attain. All of us must by precept 
and by example inculcate in our young 
people a respect and a desire for learn- 
ing. No less important is the essential 
requirement that at both the national and 
local level we recognize and give at least 
as great status to intellectual achieve- 
ments as to those in the area of physical 
sports. 

While organizations and societies, and 
possibly governments, can give us aid in 
this essential activity, its real fundamen- 
tal long-range and lasting effectuation 
must come from the home, for it is here 
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that, for better or for worse, the attitudes 
of our young people are forged and tem- 
pered. Assuredly this will take time, and 
worse yet it will take individual effort 
from all of us as individuals, but in my 
opinion it is the sine qua non for true 
education on a national scale. 


Preparation for College 


What can we as individuals in the field 
of higher education, and in the industrial 
world, do to improve the college prepara- 
tion of our young people? In the first 
place we must stop the once popular ac- 
tivity of college people of standing on the 
sidelines and criticizing the secondary 
schools. Although in some respects their 
product is unsatisfactory from our point 
of view, I believe that they have done an 
outstanding job considering the condi- 
tions with which they have had to con- 
tend. 

The first essential to the unitary con- 
cept, which I mentioned earlier, is to find 
out for ourselves what the secondary 
schools actually are doing and help them 
to the utmost in weaving their engineer- 
ing and scientific preparatory courses into 
the fabric of over-all engineering educa- 
tion. 

In my opinion, all of us as individuals 
in our own communities must work 
through P.T.A. associations, service clubs, 
school committees, and other appropriate 
groups to see that our most immediate 
concern is with the quality of education 
within the school. We must consider 
elaborate buildings, gymnasia, auditoria, 
etc. in their true perspective, namely as 
aids to education, rather than as primary 
objectives in their own right. The So- 
viets are a perfect illustration of the fact 
that the quality of education is by no 
means dependent on the quality or ade- 
quacy of the housing. I do not for a mo- 
ment deprecate the need for excellent 
school buildings, but all too often these 
structures themselves have become the 
ends and not the means to an end. 

Most communities have lost sight of a 
very important aid to good education 
which, strangely enough, adds nothing to 
the school committee budget. This is the 
opportunity to add prestige and dignity 
to the teachers in our public schools. 








AZ 


Furthermore, without this prestige, no 
additional amount of salary increases 
will, in itself, produce the atmosphere 
which we desire. 

If we will, we as members of our own 
communities can do much to initiate a 
revival of this prestige through the influ- 
ence of families on the attitudes of their 
children. Certainly it is important to 
improve the salary situation but I repeat 
emphatically that this alone is not 
enough. Allied with the prestige factor 
is another area in which we can exert 
beneficial influence. This is in the sup- 
port of the present teachers in our edu- 
cational systems who are trying to do a 
good job. Far too often, teachers who 
are trying to enforce rigorous standards 
are frustrated, and are brow-beaten by 
parents and children with little or no sup- 
port from their superiors. We should 
throw our support behind the people in 
this situation; and they exist throughout 
the land. 


The Undergraduate Program 


What must be do in connection with 
our undergraduate program to increase 
the educational content of the process, 
and to insure the production of students 
better able either to enter industry or to 
go in increasing numbers to graduate 
school? 

One important aspect, in my opinion, 
is an intensified and continuing emphasis 
on good teaching. I am sure that all of 
us appreciate that teaching is the funda- 
mental business of the college, and that 
a very major portion of the value of re- 
search, consulting, and of faculty pub- 
lications is the enhancement of the qual- 
ity of teaching in the institution. How- 
ever, in spite of our basic interest in, and 
agreement with this concept, accomplish- 
ments in research and in authorship stand 
out clearly from the routine of educa- 
tional operations and lend themselves 
easily to prestige and recognition. The 
identification and public recognition of 
good teaching in the classroom, however, 
is much more difficult. Consequently, in 
too many institutions the administration 
becomes submerged in the detail of edu- 
cational supervision, and high quality 
and imaginative teaching receives so lit- 
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tle recognition that the faculty become 
confused and wonder whether or not the 
administration really cares about top 
level performance in the classroom. Well 
thought out programs of publicly recog- 
nizing these “virtuosos of the classroom” 
would pay great dividends in faculty 
morale and in increased classroom effec- 
tiveness. A share of this recognition 
should go to the faculty members who 
have had sufficient initiative and energy 
to devise appropriate teaching aids to in- 
crease the efficiency of their presentation. 

An element which needs very thought- 
ful attention is that of determining in 
each institution the proper balance be- 
tween instruction in engineering and in 
science. Certainly we need to turn out 
much more theoretical engineers than it 
has been our practice to do in the past. 

Actually this is not at all a new con- 
cept but has been the historic trend ever 
since the first college of engineering was 
founded. 

In our zeal to accomplish this desirable 
result, however, there is danger that we 
shall lose sight of the real difference be- 
tween a theoretically trained engineer 
and a scientist. It would be most un- 
forunate, in my opinion, if all colleges 
of engineering suddenly were to devote 
their attention to the graduating of 
pseudo-scientists rather than of engi- 
neers. 

Much will be gained in effectiveness 
and in understanding when we are able 
fir: to teach the applicable broad basic 
theory to all of our engineering under- 
graduates in terms of general laws and 
principles and then to apply the appro- 
priate segments of these general laws to 
the specific requirements of the individ- 
ual courses. This we must assiduously 
work toward rather than to teach a sep- 
arate set of basic theories which repre- 
sent specialized applications in the in- 
dividual courses in engineering science. 

In the main, however, neither our fac- 
ulties nor our textbooks are currently pre- 
pared to teach this re-aligned approach. 
The effectuation of this ideal will require 
faculty with a background which is both 
broad and penetrating, and a whole new 
generation of textbooks. The mere fact 
that this is a difficult transition, however, 
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should not deter us from taking the initial 
steps as rapidly as practicable. 

There is an opportunity in most of our 
engineering colleges to improve the edu- 
cational value of the curriculum. Far 
too many of our courses place a premium 
on keeping the student busy rather than 
insuring a maximum of thought on the 
part of the student. We must be pre- 
pared to permit and encourage our fac- 
ulty to maximize the thinking content in 
their courses. This type of teaching is 
much more demanding, and although it 
is more interesting and challenging, in 
many cases it requires a break with tradi- 
tion and the expenditure of greater effort 
and time on the part of the faculty mem- 
ber. 

A strange phenomenon in many col- 
leges of engineering is the lack of usage 
of advanced mathematics in upperclass 
engineering courses. In too many insti- 
tutions, although the students study 
mathmatics at least through differential 
equations, all of the upperclass design 
work can be passed with moderately in- 
accurate arithmetic. If you doubt this 
statement, I invite you to examine crit- 
ically the textbooks being universally 
used in our colleges. 


Professionalism 


Another aspect of engineering educa- 
tion to which I hope our engineering 
teachers will devote increasing attention 
is that of developing professional atti- 
tudes in our students. The unfortunate 
part of this is that it can only be done 
most efficiently by example. Do we, or 
will we, take the trouble in our profes- 
sional departments to inculcate a spirit 
of professionalism in students at all levels 
in the undergraduate program? If we 
believe that engineering is or can be a 
profession, it well behooves us to incul- 
cate its tenets into our students. 


Graduate Work—Preparation for 
Teaching 


Are we doing everything we can to call 
to the attention of our good upperclass- 
men the importance of full-time resident 
graduate work, and the desirable aspects 
of teaching as a profession? It is a 
severe indictment of our ability, judg- 
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ment, or both if we have remained as 
many years as we have in a profession 
which does not have some outstandingly 
desirable features. We must continually 
and enthusiastically sell a career in teach- 
ing to our good students. Much more 
emphasis early in the undergraduate pro- 
gram should be placed on urging and in- 
clusion of teaching in the students’ con- 
sideration of career possibilities. 


Accreditation 


Since the ECPD accrediting process is 
so inextricably interwoven with our sys- 
tem of higher education in engineering, 
I would like to comment on certain as- 
pects of its operation. In my opinion, the 
activity of the committee on engineering 
schools, now the committee on education, 
is the most important single event in en- 
gineering education of the last thirty 
years. Great benefits have accrued, and 
this can continue in greater measure in 
the future. 

This activity can continue to be a most 
constructive influence in engineering edu- 
cation or can develop into an autocratic 
monster depending both upon its leader- 
ship and upon the initiative and interest 
of the members of ECPD in carrying out 
their share of the democratic process 
built into the organization. 

Constant efforts will need to be exer- 
cised to avoid standardization. This has 
clearly been the aim of the leaders in 
ECPD since its inception. However, at 
the level of the college, there is continu- 
ing danger that the weaker schools will 
accept a program which they know has 
been approved elsewhere, without scru- 
tiny to see whether this program is suit- 
able to their faculty and their particular 
situation. 

A second need, in my opinion, is to 
broaden the effective participation of 
other members of ECPD. This will make 
possible the democratic action intrinsic 
in its organizational structure, and in the 
long run should be beneficial both to the 
colleges and to the members from in- 
dustry. 

Continuing attention should be de- 
voted to the training and indoctrination 
of inspectors. This will insure that the 
high quality in inspections which has 
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been found to be the rule by most insti- 
tutions will become the universal experi- 
ence. 


Graduate Instruction 


We must develop ways and means of 
getting greater numbers of our first-class 
graduates to enter full-time resident grad- 
uate programs and continue on to the 
terminal degree. Since these people are 
most important to industry and are be- 
coming more sought after each year, we 
can only satisfy our needs in engineering 
teaching by producing a much larger 
number of men with the doctorate. 

Since students are usually directed into 
teaching by some experience in its satis- 
factions, it is essential that larger num- 
bers of our doctoral candidates become 
associated with teaching fellowships. 
One step in this direction would be to 
modify the Defense Education Act to 
permit a sufficient span of time to the 
graduate fellows to enable them to do 
part-time teaching. 

One very important aspect of this is 
that we must convince our industrial 
members and friends that they should 
defer picking from the vine our best 
graduates with a Bachelor’s degree until 
they have been further ripened by grad- 
uate work. 

The evening graduate programs are 
doing a great deal of good for industry 
but since these students are already com- 
mitted to jobs, it is unlikely that they will 
help to cut down the shortages of ad- 
vanced degree holders in the teaching 
profession. Nevertheless, they may well 


serve to take off some of the pressure for 
graduates from our full-time resident ad- 
vanced programs. 
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Summary 


The points which I have tried to make 
here are: 


1. Regardless of whether we are in in- 
dustry or in education, as_ intelligent 
citizens we must assume personal and in- 
dividual responsibility for the educational 
development of the student throughout 
the spectrum of formal programs from 
high school through graduate school. 

2. We must take every conceivable 
step to improve the educational motiva- 
tion of our students. 

3. In our own communities we must 
fight for the highest possible quality of 
instruction. 

4. We must conscientiously work to 
improve the status and recognition of 
public school teachers. 

5. We must continually emphasize the 
importance of inspiring undergraduate 
teachers. 

6. We must provide up-to-date the- 
oretically oriented instruction in engi- 
neering. 

7. We must maximize the educational 
content of all courses. 

8. We must increase the usage of 
higher mathematics in upperclass engi- 
neering courses. 

9. We must improve accreditation pro- 
cedures. 

10. We must maneuver more of our 
better B.S. graduates into full-time grad- 
uate programs preferably leading to the 
doctorate. 


Gentlemen, when we have successfully 
accomplished these things we will have 
struck a real blow for engineering edu- 
cation. 
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Sacred cows were in open season dur- 
ing the Annual Meeting of ASEE in Pitts- 
burgh last June. Nearly 1,500 engineer- 
ing educators spent a productive week in 
defining the major problems that face en- 
gineering education and in the search for 
slutions to those problems. Every as- 
pect of engineering education was ex- 
amined critically and forced under can- 
did discussion to stand or fall on its own 
real merits. 

It was a working meeting. No radi- 
cally new developments were revealed, 
no startlingly new ideas rocked the meet- 
ing. But the ideas stimulated or ex- 
changed there, the friendships estab- 
lished there, and the decisions taken 
there both by smaller greups and by the 
governing bodies of the Society will af- 
fect engineering education for years to 
come. 

Engineers for a dynamic world were 
the concern of the educators who are 
going to have to educate them, and this 
was also the theme for the first general 
meeting Monday afternoon. The tools 
and techniques for future engineers were 
outlined by the first group of speakers, 
and then a second group discussed how 
ASEE can meet the challenge of the fu- 
ture as a significant force in engineering 
education. The development and appli- 
cation of new knowledge in engineering 
education were cited by Harold L. Hazen, 
dean of the graduate school at M.L.T., as 
placing “heavier demands upon the in- 
tellectual qualities and attainments of our 
future engineering faculties. More than 
ever the life of the professor must be the 
life of a student.” To point up the need 
fora sound foundation in the fundamen- 
tals underlying engineering, Dean Hazen 
said, “We must accept as an obvious 
working assumption that our student to- 
day will have to learn at least one and 
probably several new fields during his 
professional life.” These’ may be fields 
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which are not yet even imagined and so 
cannot be taught now. 

The well known theme song of learn- 
ing fundamentals has a new significance 
now, Dean Hazen said. The student 
must not only learn fundamentals, but 
he must also learn how to learn on his 
own, so that he can master the new fields 
that will develop in the course of his ac- 
tive career. If the student is to acquire 
this ability to learn on his own, the fac- 
ulty must provide the proper atmosphere 
by cultivating its own skill in assimilating 
new experiences. Professors must more 
than ever before remain active students 
by means of research, formal study as in 
summer programs, and personal study. 

In introducing the session on engi- 
neers for a dynamic world, Dean W. L. 
Everitt of the University of Illinois said 
that engineers must be given two types 
of tools, which he called Class A tools 
used by the engineer himself, and Class 
B tools used by technicians. The basic 
Class A tools, Dean Everitt said, are 
imagination, awareness, creativeness, re- 
sourcefulness, self-confidence, flexibility, 
literacy, and a sophisticated knowledge 
of modern science, including psychology, 
and the use of science in engineering. 


Role of ASEE 


The Monday general session later 
turned its attention to how ASEE can 
meet the challenge that this dynamic 
world is offering to engineering educa- 
tion. Dr. Eric A. Walker, President of 
Penn State, said that the role of ASEE 
and of engineering education should be 
reexamined on the basis of three points. 
First, engineering is a profession that in- 
volves social and moral responsibility as 
well as technical competence. 

Second, engineering should assume 
leadership in certain areas. This involves 
the question of whether engineers are to 
remain only “servants of society,” as they 
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One day of the program was devoted to tours of the industries in the Pittsburgh area. 
Pictured here are some of the members of the Society who spent the day at Gulf Research 
& Development Company, being shown a pilot plant in operation by Gene P. Hulin, a 
chemical engineer with the Process Development Section of the Process Division. 


are described in the Grinter Report, or 
whether they will assume leadership for 
the well-being of mankind. If it is to be 
the latter, Dr. Walker said, engineering 
education must change its point of view. 
The third point offered by Dr. Walker as 
a basis for a reexamination is the realiza- 
tion of the change of engineering in the 
direction of the exact sciences. 

With these points as a basis, Dr. 
Walker offered for the meeting’s con- 
sideration a series of questions. Is engi- 
neering getting its fair share of the bright 
students coming to college? Are four 
years enough to educate competent en- 
gineers and would five be better? Should 
more engineers be encouraged to get the 
master’s degree? Are there enough tech- 
nicians for every engineer, or if there 
are not, is it because of a real shortage 
or because of management policies? 


What role should continuing education 
play in the career of the engineer? And 
finally, why are so few engineers on the 
major advisory boards? 

Such questions continued to be asked 
throughout the week-long meeting, and 
some answers were proposed. Mervin J. 
Kelly, research management consultant 
speaking before the Cooperative Educa- 
tion Division on Thursday, suggested a 
sweeping revision of the present four- 
year engineering education programs to 
enable graduates to keep pace with the 
urgency for speed in incorporating new 
scientific knowledge into new technology. 
He said that the present engineering 
graduate’s education in science and math- 
ematics is inadequate, and suggested that 
today “four years of study is too short 
a period for the required depth of cover- 
age. 
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Technical Institutes 


The problem of “status,” both of in- 
stitutions and their graduates, is the “all 
pervasive problem” facing two-year tech- 
nical institute education in the United 
States, according to G. Ross Henninger, 
president of the Ohio Mechanics Insti- 
tute and director of ASEE’s survey of 
technical institute education. “There is 
in the industrial and professional com- 
plex of the United States no generally 
accepted pattern of professional recogni- 
tion for the engineering technician,” he 
sid. “Only a relatively small number 
of industrial firms thoroughly understand 
the technical institute ideas and accord- 
ingly have clearly recognized and inte- 
grated the engineering technician into 
their forces of technological manpower.” 

Though it is not generally accepted 
or understood, Henninger said, technical 
institutes have a “limitless” potential to 
supplement other forms of technological 
education in the United States. 

Henninger’s address to the Monday 
session of the Technical Institute Div- 
vision was a summary of a three-year 
national survey of technical institute 
education made possible by a grant from 
the Carnegie Corporation. Other prob- 
lems reported in the survey are how to 
keep curricular offerings up to date in 
terms of trends in technology and new 
manpower needs, how to attract more 
students to study in technical institutes 
to fill the needs for their graduates in in- 
dustry, and how to procure industry- 
oriented, experienced personnel for tech- 
nical institute instructors. 


Research in Education 


Are we ready to apply scientific meth- 
ods to our development of teaching? 
This question was asked of the Educa- 
tional Methods Division by Professor O. 
E. Lancaster of Penn State. In 67 years 
of the Society we have not developed a 
body of knowledge of education equal to 
the bodies of knowledge developed by 
other professional societies, Lancaster 
said. We teach now in much the same 
way we did 30 years ago. If engineer- 
ing is the professional art of applying 
science, more science should be applied 
to engineering teaching. * In advocating 
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a more vigorous program of educational 
research, Lancaster set forth the series 
of steps in carrying out educational re- 
search. The final step, which the Jour- 
NAL heartily endorses, is the publication 
of the results. 

Dr. Eric Walker, in urging research 
on both engineering curricula and teach- 
ing methods, pointed out that most 
ASEE efforts in this direction are stud- 
ies, not research. He said that basic 
educational research is needed in col- 
leges of engineering to resolve differ- 
ences of opinion on many issues and to 
provide answers anchored in fact. He 
suggested that educational research by 
engineering faculties would not only pro- 
vide answers to many questions which 
trouble engineering educators, but would 
also provide the leadership necessary if 
education generally is to learn to pro- 
duce quality in quantity in education. 

One of the areas of current disagree- 
ment mentioned by Walker is the ques- 
tion of how much of the humanities and 
social studies should be included in the 
engineering curriculum. Another prob- 
lem on which light needs to be shed, he 
said, is that of fragmentation and course 
proliferation in engineering. Further- 
more, we need to get some facts as to the 
value of television as a teaching aid. 
Television will never replace the good 
teacher, he emphasized, but if we can 
put our prejudices aside we may find 
how it will help the good teacher to do 
a better job. 


Faculty Problems 


Money is not the only reason college 
teachers desert the campus for other 
careers, according to a report made by 
Professor A. R. Hellwarth, Assistant 
Dean of the College of Engineering at 
the University of Michigan and chair- 
man of the ASEE committee studying 
loss of faculty to industry. A survey of 
235 college teachers of engineering who 
left their schools since June 1954 shows 
that security, including income and 
fringe benefits, was the dominant factor 
for leaving teaching, but it was closely 
followed by some degree of dissatisfac- 
tion with the work, the work load, facili- 
ties, and the educational policies of the 
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institution. Of course in some cases the 
teacher just didn’t like his boss. 

Other factors influencing the teacher 
to leave were a desire for new experi- 
ence, and for more challenging or in- 
teresting work; personal factors, family, 
environment, health, geography, or cli- 
mate; lack of recognition or appreciation 
by the college, community, or society; 
unavailability of permanent position, 
tenure, or opportunity for advancement. 

The report indicated that 70% of 
those who left teaching had been on the 
staff for 3-15 years, were 25-40 years 
old, and in most cases were considered 
permanent faculty members. Because 
of the high percentage in this group, the 
committee advocated additional empha- 
sis on recognition of the teacher as a 
person who merits the same considera- 
tion as does an employee in any other 
situation. 

The survey did show, also, what en- 
gineering teachers considered to be the 


At the Annual Banquet on Thursday night, Dean William T. Alexander (left) of North- 
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advantages of a teaching career. The 
primary attraction mentioned by most 
was the satisfaction of teaching, the as. 
sociation with young people, and the 
feeling that one is doing something that 
is of value to society. Other advantages 
mentioned were personal freedom to 
think, explore, select areas of work and 
research; time freedom, flexible working 
hours, vacations; academic environment 
and atmosphere and working with a 
high level of professional associates; less 
pressure or competition; opportunity for 
professional growth and advancement; 
feeling of stability and security; and 
prestige. These are the attractions that 
need to be called to the attention of 
young engineers as they plan their post- 
college careers. 

The report suggests to administrative 
heads, “The desire of the teacher to con- 
tinue his relationship with his school will 
be a reflection of the school’s interest in 
him as a person and its recognition of 


eastern University, ASEE President for 1958-59, presided and presented the awards. Dr. 
Dael Wolfle (right), Executive Director of the American Association for the Advancement 


of Science, was the Banquet’s distinguished speaker. 
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him as a professional man with all the 
eonomic and social benefits pertaining 
thereto.” 


Accent on Humanities 


The emphasis on the engineer’s social 
and moral responsibilities that ran 
rough the general session on Monday 
gopped up several more times in the 
ourse of the week. Hugh L. Rusch, 
vice-president of Opinion Research Cor- 
poration, told the ECAC-ECRC banquet 
Tuesday night that just as engineers 
have been effective in dealing with 
forces of our physical world, they must 
now become effective in dealing with the 
forces of our society. “Just as the indus- 
tial world has established very fine 
physical and chemical laboratories for 
the benefit of the human race, there is 
now need for another laboratory which 
we call, for want of a better term, a re- 
arch department for better human re- 
tions.” 

Dr. Dael Wolfle, executive officer of 
the American Association for the Ad- 
vancement of Science, at the Annual 
Banquet Thursday night called on ASEE 
members to “make such contributions as 
we can to the planning of the social and 
economic framework in which the engi- 
weer of tomorrow will work.” Scientists 
ad engineers must accept greater re- 
ponsibility for the social problems which 
they have helped to create. “We can 
10 longer permit the power of science 
and engineering to grow in an unplanned 
ad uncoordinated fashion. As_ the 
gents responsible for this growing 
power, we must devote part of our 
energies to the task of planning future 
development and the conditions under 
which we and our children will live,” 
Dt. Wolfle said. 

Dr. Wolfle made three specific recom- 
mentations: 1) there must be greater 
support—moral as well as financial—for 
cial science, emphasizing the most 
findamental work in the social studies; 
2) we must do better social, economic, 
ind educational planning, so that we can 
etter foresee the problems which sci- 
‘tific developments will pose for us and 
he environment in which they will re- 


quire solution; 3) we must encourage 
social innovation. “Substantial social 
change will be necessary to adapt to and 
to take full advantage of the growing 
power of science and technology.” 


Guests of Industry Day 


The Engineering College Research 
Council gave up its usual Wednesday 
general session this year for the special 
Guests of Industry Day program. Con- 
ferences and tours of industrial plants 
in and around Pittsburgh were scheduled 
by most divisions of the Society. The 
companies which very graciously played 
host for the day were Jones and Laugh- 
lin Steel, Westinghouse Electric, Dravo 
Corporation, United States Steel, Gulf 
Research and Development Company, 
the Aluminum Company of America, 
Pittsburgh Plate Glass Company, as well 
as the U. S. Bureau of Mines and the 
Mellon Institute of Industrial Research. 
This program was included this year to 
take advantage of the opportunities af- 
forded by the location of the meeting in 
one of the nation’s leading industrial 
areas. 


Social and Family Events 


The annual meetings of ASKE have 
long been known as “family” meetings, 
with plenty for the wives and all ages 
of children to do while the members 
are attending to their professional con- 
cerns. This meeting was no exception, 
and the women’s program, under the 
chairmanship of Mrs. Walton Forstall 
and Mrs. James Coull, and the young 
people’s program, under the chairman- 
ship of L. N. Canjar and W. M. Rohrer, 
provided an interesting and varied week 
for the more than 400 women and nearly 
200 children who came to Pittsburgh for 
the meeting. 

Space does not permit any adequate 
report of the social events of the week 
in Pittsburgh. Some of the high points 
were the mixer Monday night, the Presi- 
dent’s reception Tuesday evening, the 
smorgasbord Wednesday evening, and of 
course the Annual Banquet Thursday. 
The arrangements for these and all the 
dozens of other events of a busy week 
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were well arranged by the Pitt and Car- Council meetings that were held during 
negie Tech hosts of the meeting. the annual meeting. For the details of 
Ages these official actions and the reasons 
Official Steps behind them, read the new feature 
Several important decisions were made = “What’s Going On in ASEE?,” which be. 
in the Executive Board and General gins with this issue. 





Massive Gothic appetites matched the architecture at the Smorgasbord in the Commons 
Room of Pitt’s Cathedral of Learning. The Smorgasbord was a fitting general gathering 
at the end of Wednesday’s “Guest of Industry Day.” 


ENGINEERING BOOKS SOUGHT FOR SEATO 


The SEATO Graduate School of Engineering is being established in Bangkok, 
Thailand, under the direction of Colorado State University Research Foundation 
through a contract with International Cooperation Administration. A comprehensive 
reference library is planned to serve the staff and students, initially in the field of Civil 
Engineering and later in Electrical Engineering and Mechanical Engineering. 

If you have, or know of anyone who has, engineering literature in the form o 
periodicals, books, manuals, microfilms, special reports, etc., a contribution to this 
library would be very valuable. Please write to: Dr. Maurice L. Albertson, Directo, 
Colorado State University Research Foundation, Fort Collins, Colorado. 
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} The Executive Board met in Chicago, 





finois, on April 25 and 26. Significant 
athe actions on membership was that 
fungstown University was voted to be 
ible for active membership and that 
uequest for appropriate action was re- 


lied to ECAC and ECRC. A similar 


dion was taken in regard to Valparaiso 
itiversity, except that it wishes to par- 
iipate only in ECAC. The Harvey 
add College and the Pennsylvania Mili- 
iy College were elected to affiliate 
sembership. 

hhitial copies of the brochure “Teach- 
ig Tomorrow’s Engineers” were distrib- 
i@d. Twenty thousand copies were 
minted and they are to be made avail- 
ile to deans of engineering, at no cost, 
titough the Office of the Secretary. The 
titional office of Tau Beta Pi is urging 
ixal chapters to cooperate with deans of 
agineering in getting local programs un- 
way. The deans also are to be in- 
med that M.I.T.’s booklet “You and 
Your Students” can be ordered from the 
SEE office at a cost of 25¢ each for 
ingle copies or 20¢ in amounts greater 
than five dollars, and that quantity orders 
if“College Teaching as a Career” should 
obtained through the institution’s sup- 
ly or directly from the American Coun- 
il on Education. 


ASEE-AEC Summer Institutes 


The Nuclear Committee was author- 
ied to make plans for the 1960 ASEE- 
AEC Summer Institutes. The Executive 
board also VOTED to endorse the fol- 
hwing two recommendations of the Nu- 
dear Committee: 


‘By action of the Executive Board only 
ibstracts of the minutes of its meetings and 
meetings of the General Council are pub- 
lshed in the JournaL. Anyone wanting a 


complete copy of the minutes may obtain 
hem by writing to the Office of the Secre- 
tary, 








What's Going on in ASEE? ' 


¥, LEIGHTON COLLINS, Secretary 


1. That the ECPD-accredited require- 
ment for eligibility be omitted for the 
Summer Institute programs (but not in- 
cluding the technical institute program) 
and that each applicant be considered on 
an individual merit basis. It is probable 
that the additional attendees would come 
from institutions qualifying for the Spe- 
cial AEC Fellowships in Nuclear Engi- 
neering and from other institutions hav- 
ing active nuclear programs. 

2. That technical institutes be included 
in the AEC program for “Assistance in 
Acquisition of Teaching and Demonstra- 
tion Aids in Nuclear Energy Technology.” 


The Executive Board also VOTED to 
approve the recommendation of the Nu- 
clear Committee that no Nuclear Con- 
gress be held in 1960, and that the Nu- 
clear Congress not be held more often 
than every other year. 


New Officers Elected 


The results of the mail ballot for offi- 
cers for 1959-60 were made a matter of 
record, and B. R. Teare, Jr., R. G. 
Owens, H. W. Barlow, and W. W. Bur- 
ton were duly declared elected. 

The request of the Pacific Southwest 
Section to apply to a private foundation 
for the $7,500 per year for three years for 
its operations instead of raising the 
money from local industry was denied. 
The Executive Board VOTED that it 
was not in the best interests of the So- 
ciety to approve the request of any Sec- 
tion to solicit funds from a_ national 
foundation for a Section operation, but 
reaffirms its previous action relating to 
local support. 


The Executive Board voted to approve 
the statement made by CDEF, and at- 
tached hereto as Appendix “A,” on 
changes desirable in the National De- 
fense Education Act of 1958. The Tech- 
nical Institute Division also was to be 
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asked for a comment regarding the as- 
pects of the Act pertaining to its area of 
activity which should be changed. 

The appropriate resolutions of ECPD 
and EJC relative to the amalgamation of 
the two organizations, which had been 


approved by letter ballot, were voted into - 


the record, with particular emphasis on 
the unanimity of the favorable vote. The 
letter ballot decision favoring the incor- 
poration of IASTE in EJC also was made 
a matter of record. The request of EJC 
for a contribution of $47.50 to help de- 
fray the cost of six advertisements in 
“Editor and Publisher” was disapproved. 


Atomic Manpower Survey 


The U. S. Department of Labor re- 
quested the endorsement of the Society 
in making a second survey of educational 
institutions for a determination of the 
manpower requirements in atomic energy 
activities. At the request of the AEC the 
Department of Labor was making one 
comprehensive survey instead of having 
the work divided into three parts, as in 
the past. The endorsement and support 
was granted, provided the schools having 
one or more curricula accredited by 
ECPD would be coded so that the re- 
sults could be separately tabulated and 
submitted to ASEE for evaluation. 

The desirability of recognizing scholar- 
ship was discussed at considerable length. 
It was finally VOTED that certificates 
be designed for honoring and recogniz- 
ing the freshman, sophomore, junior, and 
senior engineering students with the 
highest scholastic standing, the certifi- 
cates to be suitable for framing and for 
presentation at appropriate convocations 
of member institutions desiring to par- 
ticipate in the plan. 

As a result of the current EJC study 
of decreasing engineering enrollment the 
Executive Board VOTED that President 
Alexander, Vice President Van Houten, 
and Treasurer Gammell prepare a care- 
fully worded statement emphasizing the 
excellence of an engineering education 
as a discipline, bringing out that in the 
modern world engineering is a cultural 
education challenging to the best of 
minds, and calling attention to the 
breadth of ultimate job potential avail- 
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able to the engineer. The proposed 
statement is to serve as a basis for a news 
release and is to be submitted to ECpp 
for possible use by its Guidance Com. 
mittee. 

The Carnegie Institute of Technology 
presented a proposal for the sponsorship 
of a Conference on Engineering Analysis 
and Design in the summer of 1960, and 
Iowa State College presented a similar 
proposal for a 6 to 8 week program on 
the Nature and Properties of Materials, 
The Executive Board VOTED to support 
each of the programs and to encourage 
the institutions to proceed with the draft. 
ing of proposals for submission to the Na- 
tional Science Foundation and for final 
action at the June 1959 meeting of the 
General Council. 


Study of Teaching 


The Executive Board also VOTED to 
authorize President-elect Teare to pro- 
ceed with the negotiations with the Ford 
Foundation for a sum not to exceed $25,- 
000 to be used to meet the expenses of 
a select committee to prepare a proposal 
for the comprehensive study of problems 
in the teaching of engineers. Vice Presi- 
dent Wendt is responsible for the draft- 
ing of the proposal, and President Alex- 
ander, Vice President Morgan, and Vice 
President-elect Barlow are to aid in the 
selection of the committee. 

The responsibility of ASEE in aiding 
foreign countries with their problems in 
engineering education was discussed at 
great length. It was finally agreed that 
ASEE’s policy be a willingness to serve 
in advisory and consulting capacities and 
in the making of surveys, but not in an 
operational capacity. It was_ believed 
that ASEE is uniquely qualified to assem- 
ble groups and attract qualified personnel 
for the purposes stated and does have a 
responsibility for aiding engineering edv- 
cation in foreign countries if we are able 
to do so. In other actions relating to 
international activities the proposal from 
the International Relations Committee 
requesting a grant for “Practical Exper- 
ence for Foreign Students in the U. 5.” 
was referred to IAESTE for appraisil 
and comment, and the invitation from 
the Institute of International Education 
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to be one of fifteen organizations repre- $1.00 per year, effective July 1, 1959, to 
sented on a Continuation Committee for provide the necessary funds for all ex- 
the planning of National Conferences on __ penditures related thereto. It also was 
Exchange of Persons was accepted. voted that in future contracts for special 
The appointments of W. Leighton Col- projects a 5% administrative charge, in 
lins as Secretary and Paul T. Bryant as addition to direct costs, be negotiated. 


Editor of the JourNaw for one year be- The Secretary was encouraged to pre- 
ginning September 1, 1959 were ap- pare a proposal to provide funds for vari- 
proved, the determination of salaries to _ ous items which would meet the require- 
be made at a later date. The employ- ments of the National Science Founda- 


ment of a half-time assistant Secretary tion for grants in “support of scientific 
was authorized, the Executive Board _ publications.” 

agreeing to recommend to the General The meeting adjourned after almost 13 
Council an increase in individual dues of hours of deliberations. 


NSF COOPERATIVE GRADUATE FELLOWSHIP PROGRAMS 


Approximately 1,000 Cooperative Graduate Fellowships will be offered by the 
National Science Foundation in support of graduate study in the sciences, mathematics 
and engineering during the academic year 1960-1961. Fellows will be selected solely 
on the basis of ability as indicated by reference reports, academic records, and other 
evidences of attainment, including scores received on nationally administered examina- 
tions designed to test scholastic aptitude and scientific achievement. 

Applicants will apply through the participating institution of their choice and will 
be initially screened and evaluated by the faculty. Applications will be forwarded— 
together with the institution’s recommendations—to the National Science Foundation. 
Applicants will then be evaluated for the National Science Foundation by panels of 
scientists especially chosen for this task by the National Academy of Sciences-National 
Research Council. 

Tenures of nine or twelve months are optional with the Fellow. Fellows will 
receive a basic annual stipend of $2,200 from funds provided by the National Science 
Foundation and will be encouraged to undertake limited teaching responsibilities. At 
their discretion, the institutions themselves may supplement the stipend by as much 
as $800 for a Fellow on a full year’s tenure or $600 for those on the shorter tenure. In 
lieu of tuition and fees, the Foundation will provide each institution a predetermined 
oe standardized cost-of-education allowance on behalf of each Cooperative Graduate 

ellow. 

To be eligible, candidates must be citizens of the United States by March 1, 1960 

and must have demonstrated ability and special aptitude for advanced training and 
productive scholarship in the sciences. 
___ Application materials can be obtained from the Graduate Dean of a participating 
institution or from the Fellowships Section, Division of Scientific Personnel and Educa- 
tion, National Science Foundation, Washington 25, D.C. Applications must be sub- 
mitted to the Graduate Dean of the participating institution of the applicant’s choice 
by November 6, 1959. Shortly after March 15, 1960, all applicants will be notified, 
by the schools through which they applied, of the disposition of their applications. 



























GORDON STANLEY BROWN, Professor 
and Head of the Department of Elec- 
trical Engineering at the Massachusetts 
Institute of Technology, and recently 
named Dean, has achieved an unusual 
balance of significant contributions in en- 
gineering teaching, research, and educa- 
tional administration. Born in Australia 
in 1907, he earned M.E. and E.E. di- 
plomas from the Melbourne Technical 
School in 1925. At M.I.T. he earned 
the S.B. degree in 1931, after being a 
member of the Honors Group in both his 
junior and senior years, the S.M. degree 
in 1934, and the Sc.D. degree in 1938— 
all in electrical engineering. In 1931 he 
was appointed Research Assistant in 
Electrical Engineering at M.I.T., an In- 
structor in 1932, and by 1952 head of 
the department. He also taught at Purdue 
University and the University of Cali- 
fornia as a visiting professor and received 
the honorary degree of Doctor of Engi- 
neering from Purdue. Experience in in- 


dustry as an engineer and consultant, and 
service as a member of various advisory 
bodies of the armed services are addi- 
tional aspects of Professor Brown’s ex- 
periences. 

A member of ASEE since 1946, Pro- 
fessor Brown has made outstanding con- 





The Lamme Award consists of a gold medal and 
bronze replica bestowed annually upon a distin. 
guished engineering educator for excellence in teach- 
ing and contributions to the art of teaching; contribu- 
tions to research and technical literature; achieve- 
ments which contribute to the advancement of the 
profession; and engineering administration. The 
Lamme trust fund was established in memory of 
Benjamin Garver Lamme. 


tributions to engineering education. He 
has long been recognized by colleagues 
and students as an enthusiastic, effective, 
and stimulating teacher whose students 
have augmented his high reputation by 
compiling fine records of achievement in 
both industry and education. In recent 
years he has become particularly well 
known for his vigorous, courageous, and 
farsighted leadership in re-evaluating the 
standard concepts of engineering educa- 
tion and in moving forward in the teach- 
ing of engineering science to meet our 
needs for leadership. As head of elec- 
trical engineering at M.I.T. he has estab- 
lished a fundamental program in elec- 
trical engineering, eliminated options, 
and consolidated the department’s activ- 
ities into the areas of electrical energy 
processing and information processing. 
Courses leading to the M.S. degree have 
been established in electrical science and 
engineering which have increased depth 
in science and mathematics and include a 
heavy accent on the physics of materials. 

In 1957 Professor Brown organized a 
national conference of professors from 
more than 100 schools to disseminate the 
results of the work of his department and 
to bring about an exchange of educa- 
tional views among the electrical engi- 
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To GoRDON STANLEY Brown, engineer, scientist, 
wacher, administrator; for his pioneering work on 
the theory of automatic control and his leadership in 
its introduction into engineering education; for his 
sision, energy, and leadership in creating and mak- 
ing effective a new synthesis of education in the elec- 
trical engineering sciences; for his publications on 
wientific subjects and on topics of engineering edu- 
ution; for his untiring efforts to advance professional 
education in engineering; for the warmth of his per- 
sonality, his sterling character, and his unselfish devo- 
tion to the interests of faculty and students, we pre- 


sent this thirty-second Lamme Award. 


neering departments of universities in the 
United States and Canada. He was also 
oe of three consultants selected to re- 
view the program of Dartmouth College’s 
Thayer School and is now on that school’s 
Board of Overseers. This kind of initia- 
tive and interest in the development of 
engineering education has made Profes- 
sor Brown’s influence for progress felt far 
beyond the limits of his own department 
and institution. 

Gordon Brown’s leadership in the edu- 
cation of engineers is not a recent phe- 
nomenon, nor has it only recently been 
recognized. In 1952 he received ASEE’s 
George Westinghouse Award, which is 
presented for “outstanding contributions 
to the teaching of students in engineer- 
ing.” He thus becomes the first to re- 
ceive two of ASEE’s major awards. 





25 





Outstanding work as an educator is 
matched by equally impressive research 
and publications. As Director of the 
Servomechanisms Laboratory at M.I.T. 
from 1941 to 1952 and as an active re- 
search worker throughout his professional 
career, Professor Brown has published an 
impressive list of articles on cosmic rays, 
instrument engineering, and automation. 
With D. P. Campbell he wrote a book on 
his special field, Principles of Servomech- 
anisms. As an administrator he has kept 
his department in the forefront of an area 
of education in which new developments 
constantly raise new challenges. 

In engineering education and research, 
Gordon Brown has displayed vision, cour- 
age, initiative, and a high level of crea- 
tive intelligence in a critical time when 
the nation and the world can do with 
nothing less. 














THE 
GEORGE 
WESTINGHOUSE 
AWARD 


The George Westinghouse Award was established by 
the Westinghouse Educational Foundation in 1946 as 
an annual. Award to young engineering teachers of 
outstanding ability to recognize and encourage their 
contributions to the improvement of teaching meth. 
ods for engineering students. The award consists of 
$1,000 in cash and an appropriately engraved 
certificate. 








MAX STONE PETERS was born in Dela- 
ware, Ohio, in 1920 and received the 
Ph.D. in Chemical Engineering from the 
Pennsylvania State University in 1951. 
He obtained his elementary and high 
school education in the public schools at 
State College, Pennsylvania. At the 
* present time he is Head of the Division 
of Chemical Engineering at the Univer- 
sity of Illinois. Professor Peters has com- 
bined his administrative duties with un- 
dergraduate and graduate teaching, ac- 
tivity on national education committees, 
student counseling, and research. At one 
time or another during his teaching ca- 
reer, he has taught almost every under- 
graduate chemical engineering course, 
and he has taught several graduate 
courses. Because he feels that research 
is an essential part of an education pro- 
gram he is active in directing both under- 
graduate and graduate research. 

After receiving the B.S. degree in 
chemical engineering from the Pennsyl- 
vania State University in 1942, Professor 
Peters worked for two years in industry 
as Production Supervisor for the Hercules 
Powder Company. He then served for 


two years in the United States and Italy 
with the U. S. Mountain Infantry before 
returning to Penn State for his M.S. in 





1947. From 1947 to 1949, he was Tech- 
nical Superintendent for the Geo. I, 
Treyz Chemical Company. After receiy- 
ing his Ph.D. in 1951, Professor Peters 
joined the Chemical Engineering staff at 
the University of Illinois as Assistant Pro- 
fessor of Chemical Engineering. He was 
made a full professor in 1957 and was 
appointed Head of the Division of Chem- 
ical Engineering in 1958. 

In addition to having published ap- 
proximately twenty scientific papers, Pro- 
fessor Peters has written two books which 
have been widely adopted for classroom 
use. The first book, Elementary Chem- 
ical Engineering, was published by the 
McGraw-Hill Book Company in 1954, 
and the second, Plant Design and Eco- 
nomics for Chemical Engineers, was pub- 
lished by the same company in 1958. 
His research is in the field of kinetics and 
mechanisms of chemical reactions, which 
ties in directly with the graduate course 
he has developed on chemical engineer- 
ing kinetics. 

As Head of the Division of Chemical 
Engineering at the University of Illinois. 
Professor Peters has introduced a mod- 
ernized revision of the curriculum. Ree- 
ognizing the fact that chemical engineet- 
ing graduates engage in a tremendous 
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To Max STONE Peters for his interest and enthu- 
siasm in improving Chemical Engineering education 
at both the undergraduate and graduate level; for his 
original and valuable textbooks; for his foresight in 
the organization of a more strongly science-oriented 
Chemical Engineering curriculum; and especially for 
his sympathetic guidance of students at all levels, we 
present this fourteenth George Westinghouse Award. 


27 








scope of activities ranging from econom- 
ics and technical service to laboratory re- 
search, he has initiated a science-oriented 
curriculum which gives the student flexi- 
bility in planned substitution of courses 
such as advanced mathematics, physics, 
and chemistry for more conventional 
courses. He is Chairman of the Educa- 
tion Committee of the American Associa- 
tion of Cost Engineers and is currently 
engaged in an attempt to improve teach- 
ing in this area. He is also a member of 
the Program Committee and the Profes- 
sional Development Committee of the 
American Institute of Chemical Engi- 
neers. Among his many activities in 
ASEE, Professor Peters organized and 
was chairman of the session on Design 


and Economics at the Fourth Summer 
School for Chemical Engineering Teach- 
ers in 1955. He also received First Prize 
for the best paper on engineering educa- 
tion at the Illinois-Indiana Section ASEE 
meeting in 1954. 

Much of Professor Peters’ deep inter- 
est and insight in education was inspired 
by his father, Dr. Charles C. Peters, who 
was a noted educator in the College of 
Education at Penn State. In addition to 
the influence of his father, Professor 
Peters also feels that his friend and 
teacher, Dr. M. R. Cannon of the Chem- 
ical Engineering Department at Penn 
State, was one of the major motivating 
factors in directing and influencing his 
career. 













il: 
VINCENT 
BENDIX 
AWARD 


ROBERT FRANKLIN MEHL was born in 
Lancaster, Pennsylvania in 1898. His 
early interest was in the field of chem- 
istry, in which he majored at Franklin 
and Marshall College, graduating in 
1919. He continued his education at 
Princeton University, holding a Proctor 
Fellowship during 1922-23. He became 
Head of the Department of Chemistry at 
Juniata College in 1923 and completed 
the work for the Ph.D. degree in physical 
chemistry at Princeton University in 
1924, 

A National Research Fellowship took 
him to Harvard University in 1925 where 
he studied metallurgy under Dr. Albert 
Sauveur. In 1927 he moved to Wash- 
ington to become Superintendent of the 
Physical Metallurgy Division of the 
Naval Research Laboratory. It was 
while there that he successfully used 
radium as a source of radiation for in- 
dustrial radiography, thereby presenting 
to the engineering world a truly portable 
method of nondestructive testing of metal 
parts and structures. In 1931 he was 


appointed Assistant Director of Research 
at the American Rolling Mill Company. 

He was called to Carnegie Institute of 
Technology in 1932 as Professor of Met- 
allurgy. He also was appointed Director 








The Vincent Bendix Research Award consists of a 
gold medal and citation conferred annually for out- 
standing research contributions, either in original 
thought or administrative leadership, to a staff mem- 
ber of the colleges of engineering in the United 
States. The Award was established through the ef- 
forts of the Engineering College Research Council 
and the Bendix Aviation Corporation. 
granted funds to establish the award in 1956. 


The latter 


of the Metals Research Laboratory which 
he organized as an adjunct to the De- 
partment of Metallurgical Engineering so 
that teaching staff members and students 
could have the facilities and means of 
engaging in metallurgical research of an 
advanced nature and high quality. In 
1935, he became Head of the Depart- 
ment of Metallurgical Engineering at 
that institution and in 1953 Dean of 
Graduate Studies. 

He has been active in many profes- 
sional societies, notably the American In- 
stitute of Mining, Metallurgical, and Pe- 
troleum Engineers and the American So- 
ciety of Metals, in which he has held 
numerous committee posts. He has been 
honored by election to membership in 
the National Academy of Sciences, Phi 
Beta Kappa, Sigma Xi, and Tau Beta Pi. 
He is also a member of the Institute of 
Metals of Great Britain and the Asso- 
ciacao Brasiliera de Metais of Brazil. 

He received the John Scott Medal for 
the development of gamma ray radiog- 
raphy in 1934 and the Howe Medal of 
the American Society for Metals in 1939. 
He holds a number of other medals in- 
cluding the James Douglas Gold Medal 
of the American Institute of Mining 
and Metallurgical Engineers awarded in 
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To RoBERT FRANKLIN MEHL, whose name is virtually 
synonomous with modern metallurgy, for his pioneer- 
ing study of the fundamental concepts of the nature 
and behavior of metals, for the vigorous research pro- 
gram which he has directed and in which he has 
personally participated, for his development of the 
nondestructive testing of metals, for his dynamic im- 
pact upon the careers of his many students and asso- 
ciates, for his many significant contributions to the 
literature of metallurgical engineering, for the world- 
wide recognition he has achieved, and for his leader- 
ship, scholarship, and genius, we present this fourth 








Vincent Bendix Award. 








1945, the Clamer Medal of the Franklin 
Institute in 1953 and the LeChatelier 
Medal of the Societé Francaise de Metal- 
lurgie of France in 1956. 

He has been recognized both at home 
and abroad by invitations to give honor- 
ary lectures before scientific bodies which 
have taken him to England, France, and 
Brazil. His services as a consultant have 
been widely sought. He has served as a 
member of the Engineering Advisory 
Committee of the National Science Foun- 
dation, the Materials Advisory Board of 
the National Academy of Sciences, the 
Scientific Advisory Board of the Convair 
Division of General Dynamics, and as 
consultant for the Institute for Technical 
Research in Sao Paulo, Brazil. 

Despite all of his professional activities 
beyond the academic cloisters, his major 
interest has been consistently devoted to 
education and metallurgical engineering 
research. He has never lost sight of two 
basic objectives which he has set as 


guides for those who work with him and 
under him at the Carnegie Institute of 
Technology, namely, to add to the store- 
house of knowledge and to stimulate and 
educate engineers and teachers. His 
many publications, which span the pe- 
riod from 1924 to the present, and which 
are shared with so many of his students 
and associates, testify to his devotion to 
these objectives. His writings include 
books, papers, lectures, and translations 
of foreign texts. His study of gun steels 
has been called the most important 
contribution to gun tube manufacture. 
Within the American Institute of Mining, 
Metallurgical, and Petroleum Engineers, 
his papers have been judged best of the 
year no less than five times. 

With all his many duties and activities 
he takes time to read books in fields other 
than metallurgy and occasionally to do 
oil painting, at which he is far from inex- 
pert, an example of which recently was 
used for the cover of “Metal Progress.” 















THE 
CURTIS W. 
McGRAW 
AWARD 


The Curtis W. McGraw Research Award was estab- 
lished to recognize outstanding early achievements 
by engineering college research workers and to en. 
courage the continuance of such productivity in the 
future. The award was sponsored by the Engineer- 
ing College Research Council with the assistance of 
the McGraw-Hill Book Company. The award con- 
sists of $1,000 in cash and an appropriately engraved 
certificate. 








ROBERT BYRON BIRD was born in 
Bryan, Texas on February 5, 1924. He 
became interested in engineering and in 
academic work through the influence of 
his father, who is a distinguished civil 
engineer. 

Dr. Bird received his B.S. degree in 
Chemical Engineering from the Univer- 
sity of Illinois in 1947. His undergradu- 
ate work was interrupted by a three-year 
period of service in the Chemical War- 
fare Service, 1943-46. He rose to the 
rank of First Lieutenant and was awarded 
the Bronze Star Medal for meritorious 
service in combat in Germany. 

His graduate training was in the field 
of physical chemistry taken at the Uni- 
versity of Wisconsin, from which he re- 
ceived his Ph.D. in 1950. This was sup- 
plemented by a year at the University of 
Amsterdam as a Fulbright Fellow, 1950- 
51, and by a year as Project Associate in 
Chemistry at the University of Wiscon- 
sin, 1951-52. 

Dr. Bird’s teaching career began as an 
Assistant Professor in Chemistry at Cor- 
nell University, 1952-53. He then was 
invited to join the Department of Chem- 
ical Engineering, University of Wiscon- 
sin, as a Project Associate, with the assign- 
ment of developing a more fundamental 





approach to those problems of chemical 
engineering which involve the transfer 
of momentum, mass, and heat. In 1955, 
he was made Associate Professor, and in 
1957, at the unusually early age of 33, 
was promoted to a full professorship, 
which position he now holds. 

The research contributions of Dr. Bird 
have been made in the field of molecular 
theory of gases and liquids with particu- 
lar reference to their transport properties, 
and in theoretical developments in fluid 
mechanics, heat transfer, and mass trans- 
fer. Through application of the Navier- 
Stokes equations, he has made important 
extensions of theories in the fluid me- 
chanics of non-Newtonian fluids, in the 
motions of liquid drops, and in heat and 
mass transfer. He developed important 
engineering principles in calculating the 
flow of plastics in extrusion processes, 
and heat transfer to non-Newtonian 
fluids. 

The results of his researches are given 
in some 40 papers, published in scientific 
and engineering journals not only in this 
country, but also abroad. He is co- 
author of two books, Molecular Theory 
of Gases and Liquids (1954), and Notes 
on Transport Phenomena (1958). The 
latter is receiving widespread attention 
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To RopeRt Byron Birp, for his ability to translate 
into workable engineering procedures the findings of 
asic science; for the international prominence he has 
ghieved through his mathematical studies and other 
wsearches in the field of molecular theory of gases 
nd liquids; and particularly for the clear, lucid 
jormulation of the transport integrals that enable the 
mgineer to calculate precisely the transport proper- 
ties of gases, we present this third Curtis W. McGraw 





Research Award. 








among enginering educators, and already 
is exerting a marked effect on curricula 
and instruction in chemical engineering. 

Lectures on a variety of chemical en- 
gineering subjects have been presented 
by Dr. Bird to university groups, to tech- 
nical societies, and to the technical staffs 
of various companies, both in this country 
and abroad. In 1957, he was invited to 
present a lecture on “Teaching of Trans- 
port Phenomena” at the Conference of 
Deans of Engineering. During the sec- 
md semester of 1957-58, he held a 


Fulbright Lectureship at Delft, Nether- 
lands. 

Dr. Bird has a broad range of interests. 
He has unusual ability as a linguist, with 
a reading and speaking knowledge of 
Dutch, German, and French and a read- 
ing knowledge of Russian. When hold- 


ing the Fulbright Lectureship at Delft, 
he delivered all of his lectures in Dutch. 
He is an accomplished organist, with a 
particular interest in the music of Bach. 
He is an outdoor enthusiast and has taken 
many extensive cycle and canoe trips. 









































Other ASEE Awards 


Besides the four major awards listed L. Schweppe of the University of Hous. } |, BRY‘ 


on the preceding pages, six others were _ ton, for nomographs appearing in Petro. 
presented at the Annual Meeting in Pitts- leum Refiner, November, 1958. — This | Departm 
burgh. award is presented by the Graphics Diy. | he Rice 
sion in cooperation with industry for the | #uston. 

The James H. McGraw Award best nomogram published during the 
Each year the Technical Institute Divi- preceding year. Colles 
sion presents to an outstanding contrib- The Descriptive Geometry Award is } citicizec 
utor to Technical Institute education the presented by the Division in cooperation | m meth 


James H. McGraw Award. Established — with industry for the best published ar. | te in tl 
in 1950 by the McGraw-Hill Book Com- ticle using descriptive geometry in engi- | teachers 


pany in memory of James H. McGraw, neering problem solutions. The Award | typical 
the award consists of $500 and an appro- = was_ presented this year to Professor | low to 
priately engraved certificate. Richard G. Huzarski of the University | «peciall 


The Award for 1959 went to Professor of New Mexico for an article appearing | mthem 
Henry Preston Adams of Oklahoma _ in the March 3, 1958, issue of Design} An e 


State University. News. verted c 
, : , teachers 
Engineering Graphics Awards Y.E.T. Paper Contest a, the t 
The Distinguished Service Award of The President’s Awards are for the } is well-s 
the Engineering Graphics Division ex- best papers written by members of the } has neve 
presses the deep appreciation of the Divi- Society under 36 years of age. Each of | chooses 
sion and acknowledges by means of a the 16 Sections of the Society sponsors } rer, he 
certificate and a citation the many dis- a contest and the winners are entered in | ing, not 


tinguished services rendered by a teacher __ the national contest. The first-place win- } his grad 
of Engineering Graphics. The Award ner receives a check for $200 and the } with no 
for 1959 was presented to Professor — second-place winner a check for $100. } acept f 
Charles Elmer Rowe of the University First-place winner this year was Professor | teaching 
of Texas. L. Bryce Andersen of Lehigh Univer- | be was 
The Nomography Award of $100 was sity. The second-place winner was Pro- | wlves t 
presented jointly to R. Brown Ritter and fessor John A. Roberson of Washington | former 
John M. Lenoir of C. F. Brown & Co. State University. Their papers appear } teachers 
of Alhambra, California, and to Joseph elsewhere in the JouRNAL. But aft 
realize t 
neering 
appeare 
develop 
PUBLICATIONS ids, anc 


vast sto 

Nuclear Technology Briefs are being published from time to time psychol 
by the Atomic Energy Commission. There briefs report techno- tducatic 
logical progress in such areas as power reactors, reactor materials, If he 





spent-fuel processing, etc. Recent issues have covered fuel ele- — 
ments for natural-uranium reactors, aluminum zirconium technol- a 
ogy, power reactors, and heavy water production and sales. Copies can - 
of the briefs are available from the Industrial Information Branch, 

Technical Information Service, U. S. Atomic Energy Commission, —— 
Washington 25, D. C. First 
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Who Teaches the Teacher? 


|. BRYCE ANDERSEN 


Department of Chemical Engineering 
The Rice Institute 
Houston, Texas 


Colleges of education are regularly 
giticized for putting too much emphasis 
m method and too little on subject mat- 
tr in their training of secondary school 
tachers. As a result, critics say, the 
ypical high school teacher may know 
hw to teach, but not what to teach, 
especially in the areas of science and 
nathematics. 

An equally valid but ironically in- 
verted criticism can be leveled at college 
teachers, especially in engineering. That 
i, the typical young engineering teacher 
is well-grounded in what to teach, but 
tas never learned how to teach it. If he 
chooses engineering education as a ca- 
wer, he takes graduate work in engineer- 
ing, not education. Upon completion of 
his graduate work he enters the classroom 
with no knowledge of teaching methods, 
acept for the examples of good and bad 
teaching to which he was exposed while 
he was a student. At the outset he re- 
wlves to avoid the errors made by his 
former teachers and to emulate those 
tachers who he thought were the best. 
but after a few months, he begins to 
alize that the proper teaching of engi- 
weering isn’t as simple and obvious as it 
appeared when he was a student. He 
ievelops misgivings concerning his meth- 
ods, and wonders if perhaps some of the 
vast store of knowledge on educational 
pychology to be found in colleges of 
education might not be useful to him. 

If he asks his older, more experienced 
wlleagues, he will gain much valuable 
advice, but he will get the impression 
that teaching is more or less an art. One 
aan make certain generalizations, but 
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there seems to be little science to the 
teaching of science. Indeed, his older 
colleagues seem almost indignant when 
he suggests that the College of Engineer- 
ing might learn something from the Col- 
lege of Education. And so, with all of 
the pressures of his new position, he 
abandons his efforts to learn how to 
teach, and serves out his apprenticeship. 

But is the current apprenticeship sys- 
tem the most effective method of learn- 
ing to teach engineering? It is true that 
all present engineering teachers come up 
through this system, that they have no 
formal training in teaching methods; but 
tradition has seldom led to progress in 
engineering. A recent amusingly cynical 
article in the JouRNAL * pointed out that 
while the typical engineering educator 
agreed that instruction in teaching meth- 
ods would be good for his colleagues, his 
methods were quite adequate. Although 
there was a great deal of talk about meth- 
ods, there was very little active instruc- 
tion in the field of engineering education. 

The two-day summer school held after 
the Berkeley ASEE meeting in 1958 was 
an attempt to formalize instruction in 
educational methods. This successful 
session was sponsored by the Educational 
Methods Division and the Committee for 
Young Engineering Teachers. But at- 
tendance was small. College-sponsored 
programs would reach a larger number 
of young engineering teachers. 


The Program 


Certainly some formal instruction in 
educational methods would be beneficial 
for every young engineering teacher. 
The question really is when can and 
should such instruction be given. With 


1Paré, Eugene G., “For More Effective 
Teaching,” JouRNAL, v. 49, No. 2 (1958). 
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the very heavy professional course re- 
quirements and the limited number of 
non-technical electives in the typical un- 
dergraduate and graduate engineering 
programs, little time is available for elec- 
tives in education. Such electives at the 


undergraduate level are probably unde-- 


sirable. Few engineering students know 
as undergraduates that they are going to 
make teaching a career. The problems 
of college teaching are perhaps too subtle 
and complex for even the better under- 
graduate to consider adequately. The 
best undergraduate foundation for engi- 
neering teaching is probably the typical 
existing program combining a technical 
curriculum with a substantial number of 
liberal arts electives. The future engi- 
neering teacher must excel in his English 
courses as well as in his technical sub- 
jects, since teaching requires facility in 
both oral and written communication. 
Courses in logic and psychology would 
also be helpful. 

A more formal basic program in teach- 
ing methods might begin when the stu- 
dent enters graduate school. Many be- 
ginning graduate students serve as part- 
time instructors or teaching assistants. 
For those few who are interested in 
teaching as a career, this part-time teach- 
ing serves as a valuable apprenticeship. 
For the majority who have accepted such 
positions simply as a means- of financial 
support, teaching is somewhat irrelevant 
to their career, and the quality of their 
teaching may suffer because of a lack of 
motivation. It is quite appropriate for a 
University to require its beginning in- 
structors and teaching assistants to take 
a formal training program in educational 
methods. The time required for such 
courses should be deducted from the as- 
sistant’s teaching duties. The course 
might meet two or three hours a week to 
hear lecturers from the College of Educa- 
tion, the Department of Psychology, and 
from the more experienced and effective 
teachers in the Engineering College. 
Since such courses would be at an ele- 
mentary level, no graduate credit would 
be given. The students genuinely in- 


terested in teaching as a career could 
continue to advanced courses for which 
they would receive minor credit toward 
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their graduate engineering degree. (pf |utional 
course, interested students who were not Jaact sci 
instructors or assistants would also be }yering, i 
eligible for such a program. The basic }ifscience 
course, plus six to nine semester hours of |i teachi 
additional education courses, would be }js neatls 
a reasonable inclusion in the Ph.D. pro. |rquire. 
gram of a man planning to make teach. | Many 
ing a career. usioned 
The intelligent reader at this point jd Educe 
has probably thought of several objec. aching : 
tions to such a plan. Of course, it would Jaces in 
take time and cost money, but most jyupose | 
worthwhile proposals do. The immedi. |indary ec 
ate improvement in teaching at the in. Jury anc 
structor and assistant level would more jiutially 
than justify the expenditure of time and }ired in 
money. Of course, since teaching is a fitause | 
subtle and difficult activity, the improve. fie conc 
ment might not be immediately evident jtmight } 
or of startling magnitude, but it would fation are 
occur. Many engineering educators rec- jecondary 
ognize that their part-time assistants and |! thoug! 
instructors are the weakest point in their Jie emph 
educational staff. But they consider it jation, m 
inevitable and necessary, since future jue. If 
teachers must start somewhere. The |uthods | 
proposed training program would lend} the Co 
some system to this previously casual ap- |udoubte 
prenticeship. Engineering colleges have uses, 
a responsibility to their undergraduates wring ( 
to see that their part-time instructors and jpesent th 
assistants have an adequate foundation [ch cour 
in teaching methods. A look 
Engineers who decide later to enter |itge stat 
teaching, perhaps toward the end of their fttesting 
graduate work or after several years in }ching: 
industry, should be encouraged to par- 50: H 
ticipate in at least the basic program. Stat * 
This encouragement should include i] ,. iy 
commensurate reduction in teaching load Pu 
for the first year. P 








rent 
Typical Courses videc 
tion, 

The success of any such program] of 9) 
would depend upon the content of the} 959. 7 
courses. The experienced engineerilg} 7,,/, 
educator accustomed to the exact and iad 
quantitative thinking of physical science} 4, ,, 
may feel that effective teaching is de ade 
pendent on such intangible and illusory} 959. ¢ 
considerations that formal courses would 
be a waste of time. Such an attitude 
ignores the great amount of work dont} *Bulleti 
in educational psychology. While edv- faduate | 


lege 
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ational psychology is of necessity a less 
wget science than some fields in engi- 
wering, it is no less a science. Teachers 
{science should not overlook the science 
{teaching even though it may not be 


3, would be fs neatly quantitative as some would 


> Ph.D. pro. 
make teach. 


t this point 
veral objec. 
rse, it would 
, but most 
The immedi. 
g at the in- 


equire. 

Many engineering educators are dis- 
jusioned over the activities of Colleges 
{ Education, particularly in regard to 
aching of mathematics and physical sci- 
aces in the high schools. It is not the 
mpose here to defend or condemn sec- 
mdary education. The problems of pri- 





my and secondary education are sub- 


would more |iutially different from those encoun- 
of time and jred in college education, primarily 
saching jg a jiause of differences in maturity and 
he improve. fie concomitant motivational problems. 
tely evident jimight be argued that Colleges of Edu- 
ut it would Jatin are preoccupied with primary and 
lucators rec. ondary education and have given lit- 


ssistants and {# thought to higher education. 


joint in their 
~ consider it 
since future 
yhere. The 
would lend 
ly casual ap- 
olleges have 
Jergraduates 


While 
ie emphasis may not be on college edu- 
ation, much study has occurred in this 
ua. If a request for formal courses in 
mthods of college teaching were made 
the College of Education, they would 
mdoubtedly be able to develop useful 
wuses, in cooperation with the Engi- 





weing College. Conversely, since at 


tructors and jjresent there is no demand, few if any 
. foundation jsich courses exist today. 


A look at the graduate bulletin? of a 


ter to enter}ige state university reveals several in- 
end of their ftesting graduate courses in college 


ral years in 
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50: Higher Education in the United 
States: Development, present status, 
and outlook for American Colleges. 
Purposes of higher education; cur- 
rent and projected programs pro- 
vided; trends in curriculum, instruc- 
tion, and administration; evaluation 
of outcomes. 

22: Effective College Teaching: 
Teacher-learning relationship; study 
and appraisal of methods employed 
to encourage, guide, and appraise 
students’ learning. 

253: Seminar on Improvement of Col- 
lege Instruction: For instructors, 


*Bulletin of the University of Minnesota 
ttaduate School. , 
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teaching assistants, and advanced 
graduate students from various de- 
partments of the University and 

_ other institutions. Current prob- 
lems, research, and trends. Offered 
with the cooperating staff of various 
teaching departments. 

254: Directed Experience in College 
Instruction: An individualized pro- 
gram under guidance of an instruc- 
tor or department. Emphasizes un- 
derstandings, procedures, and skills 
related to application of instructional 
theory, curriculum development, and 
evaluation practices. Offered with 
cooperating staff of various teaching 
departments. 


All of these courses have as their pre- 
requisite one year of graduate study in 
any field. They are designed to meet 
the needs of future teachers in any field 
in the University. The courses are con- 
ducted in close cooperation with the stu- 
dent’s major department. These are an 
appropriate selection from one large uni- 
versity. Undoubtedly, other large schools 
have similar programs. 

It is quite possible that the Engineer- 
ing College would ask for special sec- 
tions of courses such as those listed above 
for their major students. The problems 
of teaching a quantitative science in con- 
trast to one of the humanities would 
probably make separate sections with a 
different emphasis desirable. Close co- 
operation among faculties of both col- 
leges would be essential in the develop- 
ment and operation of the courses. The 
findings of the Educational Methods Di- 
vision of ASEE also could be utilized 
in developing these courses. Not only 
would the engineering faculty learn about 
educational methods, but the education 
faculty might also learn about the meth- 
ods of physical science. This would aid 
them in improving secondary-school in- 
struction, to the ultimate benefit of the 
Engineering College. 

In addition to courses such as those 
listed above, others in the psychology of 
learning and of motivation at the college 
level would be useful. These courses are 
usually available in the Psychology De- 
partment. 
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A formal program such as that outlined 
above would be a major step toward im- 
provement of teaching in engineering col- 
leges. In addition, a more informal sem- 
inar would be a useful adjunct to such a 
program. The seminar would be a free- 
wheeling “bull-session” on teaching, at- 
tended by the younger engineering teach- 
ers, both part-time and full-time. While 
attendance at such sessions would be en- 
couraged by the Dean and department 
heads, participation would be voluntary. 
The seminar would be run by the 
younger teachers themselves. They 
would choose their subjects and on occa- 
sion call in an older staff member from 
engineering, education, or. psychology, 
for facts and advice. In such an in- 
formal seminar the novice teachers could 
thresh out problems which have arisen 
in their teaching. The seminar might 
meet for one hour each week. It would 
have official sanction, and it might be de- 
veloped by the Educational Methods 
Division and YET, and operated by the 
local YET Chapter. 

The informal seminars could on occa- 
sion be useful in introducing the teach- 
ing profession to interested undergradu- 
ate and graduate students. When the 
subject was appropriate, students who 
were considering teaching as a career 
would be invited to participate. With 
proper publicity, such sessions could be 
useful in the development of an interest 
in teaching, particularly among under- 
graduates. As a group, undergraduates 
seem reticent about discussing their in- 
terest in teaching with their teachers, 


COMPUTER APPLICATIONS SYMPOSIUM 


Proceedings of the 1958 Computer Applications Symposium, held 
last Oct. 29 and 30, are now available. Priced at $3 a copy, the 
publication includes 14 papers presented at the conference, plus 
transcripts of panel discussions at the conclusion of each day’s tech- 


nical sessions. 


16, Ill. 
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perhaps because they don’t wish to ap. 
pear presumptuous. This informal sem. 
inar with younger faculty members would 
give the undergraduates a chance ty 
learn about the profession in a relaxed 
atmosphere. 

Engineering educators teach their sty. 
dents that high efficiency is a desirable 
characteristic of any process. 
small improvement in efficiency can makeh 
a process economically much more at. 
tractive. With the present ever-increy. 
ing quantity of material to cover in the 
typical engineering curriculum, any smalf Ve 
increase in the efficiency of teachingt 
would be highly desirable. An ineffecf 
tive teacher is extremely inefficient. 
one hour in class he can so obfuscate thet 


























spend several hours outside straightening 
things out in his mind. On the othe 
hand, an effective teacher who is familiatp" 
with efficient educational methods a 
clarify the problems and thereby save # 
great deal of student time. The tima™ 
gained by this educational efficienc 
could be devoted to obtaining an ingtlors tha 
creased understanding of the subject. F 

One of the most important areas in thé 
development of engineering faculties i# 
the improvement of engineering teachf%to ar 
ing. That the engineering colleges have 
made great strides in the teaching of en 
gineering is undeniable. However, som@* 
of the methods employed in the training 
of teachers appear to be inefficient an 
ineffective. It is time to rely more of 
the science of teaching in the teachi 
of science. 


Orders for copies should be addressed to Armour aon 

Research Foundation, Main Files: CA-5, 10 W. 35th St., Chicago I Good,” 
The 1959 Computer Applications Symposium, the sixth in a 

series, will be held on Oct. 28 and 29 at the Morrison Hotel, Chicago. me 


The conference is sponsored by the Foundation. 
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Increased enrollment in our colleges 
universities will produce major prob- 


of teachings unless substantial changes are made 

An ineflePileviate the situation. At the present 
1efficient, jpn, our grade schools and high schools 
obfuscate thet bulging at the seams with students 
student mus will shortly be entering institutions 
straightening higher learning. It has been estimated 
On the othefiit within ten or twelve years, univer- 
ho is familias and colleges will be faced with the 
methods caiptblem of accommodating about twice 
1ereby save a Many students as are presently en- 
>, The timglled'. Furthermore, it is fairly well 


ral efficiency 
uining an it 
1e subject. 


that if good teachers are to be re- 
ed, their salaries must be comparable 


it areas in th Positions of similar responsibility in 
g faculties igustry, and their work loads must be 
eering teachf?tto a reasonable level. 


Incontrast, it is the policy of a number 
wiversity administrations to restrict 
% procurement of additional teachers 
yen though the enrollment is increasing. 
ther words, many universities are not 
aming to increase the number of fac- 
ingly members in the same proportion as 
fident enrollment increases. Economy 
their by-word. 

Drastic steps could be taken to elim- 
mte the problem. For instance, the en- 
ance requirements could be periodically 
dusted so that the number of students 
wed to enter our universities is held 
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aching of enf 
lowever, some 
n the training 
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Teaching Efficiency and Class Size 


rollment is allowed to increase without a 
proportionate increase in numbers of 
teachers, then it must be concluded that 
it will be necessary for the teacher to 
become either more efficient, or to just 
do more work. 

At Washington State College, the ad- 
ministration from the president down to 
the department heads are keenly aware 
of the situation that is now beginning to 
confront them with respect to enrollment 
vs. teaching loads. Steps are continually 
being taken to promote more efficient 
teaching methods, and one main experi- 
ment under current study involves large 
classes. 

Under the direction and instigation of 
Professor E. B. Moore, Chairman of the 
Department of Civil Engineering, sixty- 
man sections of Engineering Mechanics 
and Mechanics of Materials are being 
taught and with very good success. The 
author had the pleasure of teaching a 
large section of Mechanics of Materials 
in the fall semester, 1958, and again in 
the spring of 1959. 

With the foregoing as an introduction, 
the main part of this paper will be de- 
voted to a discussion of the experiment 
in teaching large sections in engineering. 
This discussion will be presented under 
the headings: (1) Background, (2) Pro- 
cedures Used, and (3) Results. 


Background 


For years, many schools have given 
large classes in the social sciences, hu- 
manities, chemistry, and physics; but it 
has been the opinion of many engineer- 
ing educators that classes larger than 20 
or 25 are not feasible for engineering. 
Some have said that the personal contact 
would be lost and others have said that 
there would not be the opportunity for 
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exchange of information between the 
instructor and student by way of ques- 
tions and answers. This opinion and 
policy among most engineering schools 
has persisted throughout the history of 


the U. S. Recently, however, a trend — 


toward larger classes in engineering has 
been developing. Several schools have 
been experimenting with large class size 
in their Engineering Mechanics and/or 
their Mechanics of Materials courses. 

At Rensselaer Polytechnic Institute, an 
experiment was conducted to determine 
the degree of “Student Achievement as 
Affected by Teaching Method and Class 
Size *.” Their large classes in mechanics 
had over 80 students enrolled in each. 
One of Rensselaer’s conclusions, based 
upon a carefully controlled study, was 
that “student achievement varies as a 
function of the course instructor, and not 
as a function of class size.” The report, 
published by Rensselaer, was very instru- 
mental in arousing the interest of the 
civil engineering faculty at Washington 
State College. 

Another report describing an experi- 
ment in large classes for engineers at the 
University of Kansas shows that students 
do just as well in large classes of statics 
as students in smaller classes *. 


Procedures Used at W.S.C. 


With Rensselaer’s document as a 
guide, members of the Civil Engineering 
Department at W.S.C. proceeded in the 
spring of 1958 to plan for large classes 
in Mechanics and Mechanics of Mate- 
rials to be taught during the 1958-59 
school year. The plan adopted was es- 
sentially that which was used by Rens- 
selaer in their studies. During the sum- 
mer, two members of the department 
prepared special manuals. For each 
course, a student manual and instructor 
manual were prepared. The student man- 


2 Trathen, Roland H., Assoc. Head, De- 
partment of Mechanics, “A Study of Student 
Achievement as Affected by Teaching 
Method and Class Size,” Rensselaer Poly- 
technic Institute, Troy, New York (1957). 

3 Deemer, Kenneth C., University of Kan- 
sas, “Larger Classes—One Answer to Increas- 
ing Enrollments,” presented at ASEE meet- 
ing in Berkeley, California (1958). 


JOURNAL OF ENGINEERING EDUCATION 





Vol. 50—No, 


ual stated the general policies of th 
course and outlined day by day th 
course content and daily assignments 
be covered. For each lecture period, th 
manual summarized the important point 
of the lesson and supplemented the tex 
whenever necessary. The _ instructor 
manual included brief suggestions to th 
instructor concerning each lesson. 

The course sequence was planned » 
that somewhat formal lecture session 
were presented every other day whik 
ten-minute quizzes followed by an info. 
mal discussion session were given on a. 
ternate days. Daily problem sets wer 
also assigned to the students and they re 
tained the problem sets in a notebod 
which was then periodically reviewe/ 
and graded. 

The schedule allowed for six one-how 
exams and a three-hour final exam. Al 
though each instructor followed quit 
closely the schedule as set down in tk 





manual, the individual instructor was m 
his own with respect to quizzes, how 
exams, and lecture presentation. Mos 
of the instructors used single problem 


type short quizzes where part credit wa} . 


allowed for partially correct solutions 
however, the author preferred to use mil 
tiple choice type problems where mw 
part credit was allowed. | 

During the planning stage, so 
thought was given to a course sequent 
whereby a senior member of the facultj 
might give the formal lectures while th 
junior members or graduate student 
would conduct the short quiz and ip 
formal discussion periods in small] groups 
This method was rejected, however, be 
cause it was felt that a certain amount 0 
discontinuity might result by having tw 
faculty members involved. Also, it 
felt that smaller groups for the discussiol 
periods would defeat, in part, the pu: 
pose of the experiment. 

It was anticipated that more tim 
would be needed for the careful prepar 
tion of lectures for the large class and t 
correct the greater volume of papers, 9 
1% credit hours were allowed for eaci 
contact hour in the large sections. 1 
other words, for teaching the four-semes 
ter-hour Mechanics of Materials co 
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TABLE 1 


STUDENT OPINIONNAIRE ON THE LARGE MECHANICS CLAss METHOD 


In order to determine students’ reaction to the procedures used in connection with large classes in 
mechanics, you are asked to answer the questions below. Circle only one answer per question. If you 
feel the procedures were very effective, circle the letter A. If they were very ineffective, circle F, etc. 


Do not sign your name at the end. If you have comments, they may be added at the place indi- 
cated. 


The papers will be collected by a designated person, and sealed. The instructor will not see the 


results until after semester grades have been turned in. 
1. How effective was the instruction manual? 
(23%) (61%) (15%) (1%) 
A B © D F 
2. How effective was the class of this size in requiring you to reason and think? 
(13%) (52% (32%) (3%) 
A B Cc D F 


3. How effective were the instructional procedures. used? These include instructional manual, 
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“4 More difficult so far as lecture presenta- short. Grading of hour exams was very 


formal lecture, short quizzes, and discussion. 
(53%) (36%) (11%) 
A B € D F 
4, How effective do you consider the short quiz method in contrast to handing in daily work? 
(58%) (26%) (8%) (8%) 
A B C D F 
5, How effective were the student-instructor relations in the class? 
(43%) (45%) (10%) (2%) 
A B € D F 


6. How do you think a large class compares with engineering classes of 20 to 30 so far as your learning 
the material is concerned? Mark one space below. 


(13%) a. Better than smaller classes. 
(72%) b. Equal to smaller classes. 
(15%) c. Poorer than smaller classes. 


7, Comments, if any: 


an instructor received six semester hours tion was concerned than a small class. It 
of credit. should also be noted that the text was 
Results new to me, so that a certain amount of 


uneasiness may have been due to getting 
The results of the experiment were acquainted with the text. This second 


evaluated both by seeking the opinions semester, I felt completely confident with 
of the instructors involved and by polling the class right from the start. 

the students to get their reaction to the Since formal lectures were given only 
dass size and procedures used. every other day, these lectures had to be 


Instructor’s Views: During the first planned very carefully in order that the 
semester, it was my personal feeling that material could be covered. The ten- 
it took about a month to feel “at home” minute quizzes took extra time to pre- 
with the class, and then it seemed that pare; but where multiple choice quizzes 
the handling of the large section was no _—were_ used, the grading time was quite 
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time-consuming, so that the extra credit 
given for the large class was obviously 
needed. 

When planning the course sequence, 
it was thought by some instructors that 
there would not be enough time after 
the ten-minute quiz for questions and 
answers. In my case, we usually had 
ample time to answer all questions, and 
upon several occasions the class was dis- 
missed early on the quiz-discussion day. 

Prior to this experiment, there was 
some doubt as to whether the instructor 
would get to know the students in the 
class. By the end of the semester, I 
could recognize every man by name. I 
could comment on some of their person- 
ality traits when asked to write letters 
of recommendation. I personally cor- 
rected all quizzes and hour exams and 
made an effort to hand back all hour 
exams to each man in person. Several 
other instructors said that they never did 
know the men in the class well enough to 
recognize them by name. 

So far as effectiveness was concerned, 
I believe that my examinations were as 
rigorous, or perhaps even more so, as I 
had given in the past; and _ students 
seemed to have no more difficulty than 
students in smaller classes. It is my 
opinion, and this was shared by all fac- 
ulty members participating in the experi- 
ment, that the large classes were handled 
just as effectively as small classes. 

Student’s opinion: Many of us at 
W.S.C. feel that the student evaluation 
of course procedure or of teaching effec- 
tiveness is the truest appraisal that one 
can obtain. With this thought in mind, 
a “Student Opinionnaire on the Large 
Class Method” was completed by the 
students several days prior to the close of 
the semester. A sample “Opinionnaire” 
with the tabulated results for Mechanics 
of Materials classes is presented in Ta- 
ble 1. 

The numbers above each letter of the 
opinionnaire indicate the percentage of 
students marking that particular choice. 
It may be noted that in almost all cases, 
the mean value falls near the “B” or 
“B+” grade. This seemed to be fairly 
universal for all classes. Results for ques- 


tion number six concerning comparison 
of a large class with small classes are very 
significant. In the Mechanics of Mate. 
rials classes, 72% thought that the large 
class was as effective as smaller classes, 
while 15% thought it was poorer than 
smaller classes, and 13% thought it was 
better. 

Some students wrote comments, and 
a few that seemed to convey a significant 
opinion will be discussed. First, some 
commented that the large class influenced 
their decision to ask questions. Several 
thought that they would have asked more 
questions if the class had been smaller, 
while one man said that he never asked 
questions anyway, so it didn’t make any 
difference. One man made a statement 
which seems very significant: “A large 
class is fine if a good text is used. This 
class had a good text, so no trouble. But 
if it is attempted in other courses, for 
heaven’s sakes listen to the students’ com- 
ments regarding the text.” 


Conclusions 


Based upon results of experiments in 
large classes at this institution and sup- 
plemented by similar experiments at 
Rensselaer and Kansas, it is concluded 
that large classes (at least to 60 students) 
in Mechanics and Mechanics of Materials 
can be taught just as effectively as small 
classes. It may also be concluded that 
it would be possible to double a teacher's 
efficiency by teaching large classes. For 
example, if a 10-hour load is taken as 
normal, then a man teaching classes of 
20 students per class would teach 10 
(credit hours) X 20 (students) = 200 
student credit hours, while a faculty 
member teaching classes of 60 students 
would handle Sie x 60. stu- 
dents = 400 student credit hours. 

By giving increased credit for the large 
class, the instructor has the opportunity 
to devote more time to preparation. He 
can study various ways of presenting 
material, as well as the theory of the sub- 
ject. This results in the important sec 
ondary benefit. The instructor completes 
the course with a definite sense of satis 
faction of having done a good job. 
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Planning a Good Professional Meeting 


PETER L. BALISE 


Associate Professor of Mechanical Engineering 
University of Washington, Seattle 


This article is intended to give some 
specific suggestions that are not com- 
monly encountered for arranging and 
conducting professional meetings. It is 
the result partly of the author’s own ex- 
perience, but reflects many ideas received 
from others. The help of all those who 
took the trouble to write, or who dis- 
cussed the subject, is gratefully acknowl- 
edged. 


Organization 


It seems trite to note the importance 
of prior preparation for a_ successful 
meeting. Yet the effects of late planning 
are sometimes only too evident in second- 
choice speakers, inconvenient accommo- 
dations, uncoordinated program, and gen- 
eal confusion. Housing, eating places, 
and meeting rooms should be tentatively 
reserved, and committee chairmen ap- 
pointed, as soon as it is known that the 
meeting will be held. 

Chairmen should realize that their 
duty is to inspire and organize, not to 
do all the work. The aim should be to 
have every faculty member of the host 
shool on a committee, both to lighten 
ach individual’s load and to promote 
wide participation. It is difficult to 
create a good meeting spirit when only 
part of the local faculty attend. Most 
professors will not deliberately avoid the 
meeting, but are so busy with other ac- 
tivities that they must be personally ap- 
poached if they are to realize the im- 
portance of their participation. 

If the chairman takes the time to make 
adetailed schedule of each person’s or 
goup’s duties, taking care that there is 
00 omission or duplication, he will prob- 
ibly find that he has little more to do 
thin watch the organization run. If he 
does not make such a schedule, he will 
probably spend his time dashing about 


meeting successive crises. Each com- 
mittee and committee member should 
work as autonomously as possible. If 
each member’s responsibilities are clearly 
designated, a committee can be very suc- 
cessful without ever holding a meeting. 
Any meetings should be devoted to gen- 
eral policy and ideas, not to debating 
details. 


Arrangements 


One immediate question is financing. 
There are various procedures, such as 
donations from the host school or its fac- 
ulty, “padding” of meal prices, or charg- 
ing a registration fee. If money is needed, 
the last seems to be the best procedure, 
as few will object to paying the actual 
cost of a good meeting, but many will re- 
mark a discrepancy between a meal and 
its cost. 

An even more difficult question is esti- 
mating attendance, especially at meals. 
As far as possible, there should be pre- 
registration, obtained by good publicity 
and by sending a preregistration form to 
every person. However, preregistration 
figures may still bear little resemblance 
to actual attendance. Questionnaires for 
trying to ascertain people’s tentative plans 
are of doubtful value. Many persons will 
change their minds or ignore question- 
naires. Further confusion is caused by 
those who, having returned a question- 
naire, believe they have reserved a place 
and therefore do not preregister. 

Too much publicity is unlikely. An 
early announcement to be posted at the 
various schools should be followed by one 
or even two individual mailings. A few 
well-placed personal letters can be most 
helpful in gaining publicity help at each 
school. 

Preregistration blanks must be care- 
fully designed. If a misinterpretation is 
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conceivable, it will occur. The hosts 
should also give prior consideration to 
how the returned blanks will be handled, 
to avoid the necessity for copying parts 
of them or tearing them in pieces for the 
various committees’ use. 

The impression visitors get on arrival 
depends on registration arrangements. At 
some meetings, the hosts seem surprised 
that guests have appeared. This con- 
trasts with the procedure whereby each 
preregistrant is simply handed a personal 
envelope containing all material (with 
the amount due for fees and tickets pre- 
viously computed and noted), and his 
payment collected. There is then ample 
time for answering questions and other- 
wise making the guests feel welcome. 
The ladies may add to the hospitality by 
serving coffee at the registration center. 
It is also helpful to keep the registration 
desk open as much as possible, because 
people will come for information at al- 
most any time of day or night. Each 
visitor may be given a list of preregis- 
trants, arranged by field of interest, to 
help him contact those teaching similar 
subjects at other schools. 

Careful account must be kept of res- 
ervations and tickets sold for meals. A 
single irregularity, such as a block of 
tickets reserved by a single person for 
several unnamed individuals, can create 
tremendous confusion by making it im- 
possible to predict attendance. Instruc- 
tions to the caterer should go through 
only one man. It may be convenient to 
use a different colored ticket for each 
meal. 

Most of the arrangements will be well 
made if the guest’s point of view is con- 
sidered. This applies to parking, signs, 
providing maps and other information, 
supplying transportation, and housing. 
Depending on circumstances, the hous- 
ing committee may make all reservations, 
or it may provide an informative list of 
accommodations for the guests to make 
their own reservations. 

The appropriate office should be con- 
sulted regarding school regulations for 
meetings, and the requirements followed. 
Occasionally a rule will appear to pro- 
hibit a desirable arrangement, but if the 
problem is explained to the proper per- 
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son a modification may be made. Per. 
sonal contact is most important here. 


Program Suggestions 


The technical program is naturally con- 
sidered to be the core of the meeting, 
The planning committee should not for- 
get, however, that people come to com. 
pare ideas, and not merely to sit and hear 
papers which they might more efficiently 
have read at home. Therefore, the pro- 
gram should provide a maximum amount 
of discussion, rather than being built 
around a perhaps disjointed series of for- 
mal papers. Much to be preferred are 
informal panel sessions, with each speaker 
limited to a few minutes, followed by 
questions and comments from the floor. 
To be successful, this requires that each 
panel member be clearly briefed as to 
his role—before he has prepared a speech! 
Only too familiar is the meeting with 
elaborate specifications for how discus- 
sion will be conducted, but where no 
time actually remains after the speeches 
are concluded. 

A more stimulating exchange of ideas 
results from controversial subjects rather 
than from areas of general agreement. 
Panel members should represent various 
points of view, including industry, and 
they should not be afraid to express 
themselves. General meeting subjects 
should be of interest to all engineering 
educators, but since there are many prob- 
lems peculiar to certain branches of engi- 
neering, ample provision should be made 
for the various branches to meet sep- 
arately. 

Distinguished educators, younger men 
proving themselves, and leading under- 
graduate students can offer interesting 
comments, particularly on a topic involy- 
ing teaching methods. A stimulating ex- 
change of ideas, rather than forming a 
conclusion, should usually be the goal. 
Someone placed in the audience to ex- 
press a contrary view can start a lively 
and genuine discussion. 

Occasionally it seems desirable to ty 
to reach some definite conclusions. The 
discussion may then be led by a “source 
person,” similar to the position of the 
teacher during a class discussion. Or @ 
large assembly may discuss a subject in 
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small groups, followed by an oral report 
from a spokesman for each group. 

A variety of approaches is good. The 
skit, with the parts either acted or merely 
read, was effectively employed at the 
ASEE national meeting in Berkeley. 
Similar to this is the demonstration, such 
as a discussion of closed circuit TV being 
presented via the same. A talk may be 
made more realistic if the speaker gener- 
ously illustrates with case studies. 

Often a stimulating conversation at 
luncheon or dinner is interrupted by the 
announcement that there will now be a 
speech. This experience suggested the 
“common interest luncheon.” Each pre- 
registrant is asked to indicate his fields of 
interest (such as control systems), within 
his major field (such as electrical engi- 
neering). The host school then prepares 
a seating plan for the luncheon, so that 
each person is seated at a table of six or 
eight with others of similar interests, and 
is not sitting adjacent to a person from 
his own school. Each man finds his table 
by the table number written on his ticket, 
and his chair by a place card. There are 
no speeches or other formal program at 
the luncheon, and at least two hours is 
allowed before the next event. This re- 
quires some effort by the hosts, but re- 
sults in contacts that would otherwise not 
occur, especially for people who are in- 
clined to stay with known friends rather 
than risking the unknown. 

A very hospitable event is the opening 
of certain host professors’ homes for an 
evening. The hosts are introduced, and 
an opportunity provided for each person 
to approach the professor he would most 
like to visit and make arrangements for 
transportation to his home. The result- 
ing gathering of several people at each 
home can be very enjoyable as well as 
instructive. An alternate method is to 
have the information at the registration 
desk, where each registrant signs up to 
visit the host of his choice. 

Seeing the campus, particularly the 
laboratories and other teaching facilities, 
is also of interest. However, rather than 
be given a quick and perhaps tiring tour 
of the complete plant, most visitors would 
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prefer a detailed examination of a few 
places concerning their own special fields. 
This wish can be satisfied by a laboratory 
open house, with staff members present 
to discuss and explain. Elaborate ex- 
hibits need not be prepared. The visitors 
should be given a list of laboratories, 
their locations, and names of host profes- 
sors in attendance. 

Simplest, but not least important, is 
merely providing ample free time be- 
tween events. To many people, the most 
valuable part of the meeting is the dis- 
cussion carried on in hallways and 
lounges. It may be possible to arrange 
a very pleasant atmosphere for these dis- 
cussions by scheduling an event such as 
a leisurely boat trip or an outdoor bar- 
becue. 

And there should be “breaks” in any 
meeting lasting over an hour. Some- 
times the chairman fails to call a break 
because he fears that people will leave! 
It is hoped that some of the ideas pre- 
sented here will suggest other less direct 
but equally effective means of holding 
people—and their interest. 

Many topics, such as the value of plant 
tours, the importance of extending an 
early invitation to obtain a really excel- 
lent principal speaker, providing ade- 
quate visual aids wherever appropriate, 
arranging a good ladies program, and the 
admonition that papers not be read, have 
been omitted. This is because they are 
relatively obvious, or are discussed else- 
where. (Regarding the reading of pa- 
pers, see “Reading, Rudeness, and Re- 
dundancy,” by Hiram Brown in the April 
1958 JourNnaL, and “So You're Reading 
a Paper,” by Harold Haskitt in the Jan- 
uary 1957 JouRNAL.) 

One of the most important tasks, and 
one least likely to be accomplished, re- 
mains after the meeting. This is the 
writing of a report by each committee 
chairman, to be assembled with other 
documents and a report by the general 
chairman. If, by great resolve, this is 
done, the committees for the next meet- 
ing will be saved many trials of guessing 
and rediscovery. And one of these com- 
mittee members may be you! 


Organized Help for High School Science Teachers 


FRANK R. SMITH 
Head, Department of Humanities 


WILLIAM C. EPPERS, JR. 


Assistant Professor of Electrical Engineering 
Air Force Institute of Technology 
Wright-Patterson AFB, Ohio 


For self-evident reasons, professional 
societies are eager to increase the supply 
of well trained scientists, engineers, tech- 
nicians, and even laymen. And so they 
appoint Education Committees and tell 
them that one of their principal functions 
is cooperation with and help for high 
school science teachers. But the com- 
mittees are rarely told exactly what they 
are to do or whom they are to help. 
They often don’t even know what they 
can do. Each committee goes its own 
fumbling way; in metropolitan areas, 
more than a dozen can cross each other’s 
paths unknowingly. Some high school 
teachers never know of the existence of 
the committees; others are swamped by 
overlapping or misguided efforts to be 
helpful. 

That kind of confusion and inefficiency 
existed in the Dayton metropolitan area 
until the inception and execution of the 
plan we are going to describe now. 


The Dayton Plan 


Our first step was tentative and ex- 
ploratory, of course. We talked infor- 
mally with colleagues and acquaintances 
in other societies to find out whether 
they had the same general aims and 
faced the same problems and whether 
they thought our plan for a Council of 
Education Committees would be accept- 
able and feasible. 

Getting the right answers, several of 
us, including a high school science 
teacher, formed an ad hoc committee to 
put the plan into operation. We sent a 
letter to all the professional societies we 
know of in the area (the Chamber of 
Commerce can usually supply a list). In 
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the letter we explained 1) the need for 
organizing and integrating the efforts of 
the societies on behalf of high school sci- 
ence teachers; 2) the intention to coor- 
dinate but not to abridge the work of the 
individual societies; 3) the need to have 
a delegate from each society who was 
authorized to speak for his group. 

We got a very good response and pro- 
ceeded through a series of organizational 
and path-finding meetings. We had 
some interesting discussions trying to de- 
fine our objectives and methods in terms 
of what the science teachers wanted and 
what the societies had been doing or 
wanted to do. The results will be sum- 
marized later. 

After this groundwork was laid, we 
took our ideas to the school boards (in 
the beginning we did not go to the 
suburban school districts because we did 
not know how much we could do). The 
school boards were enthusiastic and 
promised their support. 

Then, to publicize the Council, we pre- 
pared a simple brochure explaining our 
reason for being, listing the sponsoring 
societies, listing the services we are pre- 
pared to offer, and telling how these serv- 
ices can be obtained. We sent to each 
school’s administrative office enough cop- 
ies of the brochure to allow every science 
teacher to be given one. 

With each brochure we enclosed a 
stamped post card addressed to the 
Council. We asked each teacher inter- 
ested in obtaining one or more services 
from the Council to state on the post card 
his name, his position, and the subjects 
he teaches. These cards formed a regis- 
tration file and mailing list for the Coun- 
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cil, and in return we sent each respondent 
a list of the individuals responsible for 
coordinating the several services. There- 
after, each teacher could call directly the 
person who could help him with a par- 
ticular problem. These lists are revised 
periodically and each list is effective only 
until a specified expiration date, since 
the coordinators change pretty often. 

While these promotional activities 
were going on, each Council member 
went back to his society with our list of 
services and canvassed the members for 
volunteers—people who could speak, for 
example, or judge science fair entries or 
contribute technical literature. The size 
of the convassing job varied, naturally: 
the I.R.E. representative sent out 600 
questionnaires and catalogued the replies 
on punch cards; another man talked per- 
sonally with everyone in his small group. 
But the result is a reasonably thorough 
compilation of the local talent and facil- 
ities available to science teachers. 

To get this information out to them, 
and incidentally to remind them period- 
ically of our existence, we send out a 
simple newsletter which describes in 
some detail our resources in one of the 
nine service areas. We print these news- 
letters on three-hole notebook paper and 
suggest that they be filed as a catalogue 
to our services. 

Those services we finally agreed upon 
are as follows: 1) arrangements and plans 
for tours; 2) career guidance; 3) distribu- 
tion of technical literature; 4) loans of 
technical equipment; 5) loans of tech- 
nical films; 6) professional technical as- 
sistance; 7) scholarship information; 8) 
science fair judges; and 9) speakers. 

We have received fine cooperation from 
the thirteen local sponsoring societies: 
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ACS, AIEE, ARS, ASCE, ASEE, ASME, 
ASM, IAS, IRE, Ohio Science Education 
Association, Optical Society of America, 
Society of Professional Engineers, and 
Society of Technical Writers and Editors. 

We feel that we are making a sig- 
nificant contribution to local science edu- 
cation: we have located and tapped 
nearly all sources of assistance, we have 
centralized and classified them, we have 
established clear, simplified two-way 
communications between the teacher and 
his willing benefactors. We know what 
we are prepared to do, and—equally im- 
portant—the teacher knows it, too. He 
has all the resources in the area at the 
end of his telephone line. 

If you are on an Education Committee 
—or even if youre not—perhaps you'll 
find this idea provocative. If there aren’t 
many active professional societies in your 
city, perhaps there are public-spirited in- 
dustries stumbling over each other trying 
to help. If there are neither active so- 
cieties nor industries, then perhaps the 
different schools and departments in your 
university are frequently asked for assist- 
ance. In any of these situations a plan 
like this one would be appropriate and 
helpful. 

In fact, Dean Elmer C. Easton, Vice 
President for Instructional Divisions, has 
suggested in a letter to ASEE Divisional 
Chairmen that a similar plan on a larger 
scale might be a worthwhile project for the 
whole Society. Giving credit to former 
ASEE Treasurer John Gammell for the 
idea, Dean Easton endorses it enthusias- 
tically and says that if ASEE could co- 
ordinate the efforts of other societies’ 
Education Committees, it would be per- 
forming a great service. 





NATIONAL SCIENCE FOUNDATION MAKES 
1006 GRANTS IN SUPPORT OF SCIENCE 


The National Science Foundation made 1,006 grants totaling 
$45,572,385 during the second quarter of fiscal year 1959. Grants 
were made for support of basic research investigations, conferences 
in the sciences, exchange of scientific information, and institutes for 
science teacher training. Forty eight of the 1,006 grants were in 
engineering. 








A Doctoral Program for the Small Engineering College 


J. H. POTTER 


Dean of Graduate Studies 
Stevens Institute of Technology 
Hoboken, New Jersey 


Summary 


While there is widespread concern over the prospective increases in undergraduate 
enrollments during the next few years, relatively little has been suggested to augment 


the number of students working toward the engineering doctorate. 


A number of the 


smaller engineering schools currently offer curricula leading to the doctor’s degree, 
It is recommended that more of the small engineering colleges undertake doctoral 
programs. A plan is suggested for effecting this in terms of faculty, students, research 


facilities, and administrative policies. 


Introduction 


Over the past half-century many Amer- 
ican universities have offered the doctor's 
degree in engineering as a reward for 
performance in course work, the defense 
of a dissertation, and the completion of 
certain other statutory requirements. In 
general, the engineers have followed the 
pattern already established in the phys- 
ical sciences, with major and minor areas 
of study, foreign language requirements, 
and oral and written examinations. 

Until recently, however, only a small 
number of engineers pursued graduate 
study through the doctorate. This was 
due in part to the limited opportunities 
for support during the graduate years, 
and in part to the apprenticeship tradi- 
tions of the engineering profession. The 
great increase in doctoral enrollments 
came after World War II, as a result of 
an increased interest in engineering sci- 
ence and with the added stimulus of the 
“G.I. Bill.” 

Currently about 600 engineering doc- 
torates are awarded each year. While 
this may seem low for a nation as large 
as the United States, it represents an in- 
crease of roughly 6:1 over the immedi- 
ate pre-war years. From industry, gov- 
ernment, and the universities, there is a 
great and growing demand for men with 
the doctor’s degree in engineering. It is 


the purpose of this paper to discover how 





the small engineering college may help 
to fill this need. 


The Small Engineering College 


Some definition must be given for the 
small engineering college. If this is fixed 
at a maximum undergraduate enrollment 
of 600 men, then roughly one-third of 
the accredited engineering colleges in the 
United States can be listed in this cate- 
gory. The distribution of these engineer- 
ing schools between universities and tech- 
nological institutes is about in the ratio 
of 5:1. 

Among professional educators there 
has always been strong support for the 
small engineering college. This senti- 
ment has also been echoed by the alumni 
and by the personnel officers of many im- 
portant industrial organizations. The 
foremost reason advanced in support of 
this stand has been the closer ties be- 
tween students and faculty. In general, 
classes are smaller, and the students may 
recite more often. Even with less lab- 
oratory equipment, the laboratory in- 
struction may be more effective. The 
close cooperation between staff and stu- 
dents and the fact that the students know 
one another help to impart a sense of 
“belonging.” The department heads are 
closer to the day-to-day problems of in- 
struction, and better departmental opera- 
tion is possible. The dean has an oppor- 
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tunity to make his leadership felt amongst 
the students as well as in the faculty. 
All these and many more advantages may 
be claimed for the small undergraduate 
engineering college. Within the limits 
of geography, educational budgets, and 
personalities, a greater or lesser number 
of these claims are realized. 

Superficially it might appear that small 
engineering schools would be limited 
to undergraduate instruction. However, 
this is not the case, for there are pro- 
grams at both the master’s and the doc- 
tors levels in many of these institutions. 

Of some 55 colleges in this group, 
about 76% have students working toward 
the master’s degree; 38% have what 
might be called “large” masters’ pro- 
grams. In some of the urban institutions 
there are more men working for the mas- 
ters degree than for the undergraduate 
degree. 

In general, the national trend in the 
requirements for the masters’ degrees in 
engineering has been reflected in those 
of the small colleges. Fewer institutions 
require the master’s essay; additional 
courses or special problem work have 
supplanted it. Where a thesis is still re- 
quired, publication is not mandatory. 
As a result, students are able to work 
productively in very small areas of par- 
ticular interest to faculty sponsors, a sit- 
uation that is often mutually beneficial. 
The increased demands of industry, gov- 
emment agencies, and the educational 
field, for men with graduate degrees, have 
raised the graduate enrollments over the 
nation. In round numbers, the awards 
of the master’s degree stand at about 
5:1 over the pre-war level. Yet more 
than 15% of these masters’ degrees are 
being earned in the small colleges. 

Of the group investigated, about 25% 
offer programs leading to the doctorate; 
about 14% have large doctoral enroll- 
ments. At first glance these figures are 
surprising. One usually thinks of doc- 
toral programs in terms of the staff and 
resources of large universities. However, 
about 15% of the engineering doctorates 
ae earned in the small colleges, and 
some very fine research work has been 
described in the dissertations. With 
some advanced planning and some in- 
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tercollegiate cooperation, sound doctoral 
programs could be established in many 
more of the small engineering colleges. 


The Engineering Doctorate 


In discussing the engineering doctorate 
it is instructive to recall the practice in 
old Germany, where the student went 
from one seat of learning to another in 
search of the leaders in his field. Finally 
he stood for examinations and defended 
a dissertation, but his “course work” was 
spread over many institutions. 

While it is neither possible nor desir- 
able to adopt the old German system, it 
does furnish some important reminders 
as to what is significant in the training 
of Ph.D. candidates. As the doctorate 
is the highest earned degree, it should be 
conferred only upon those who have 
shown good academic performance and 
who clearly have the potential to make 
contributions in a given field. As the 
prized hallmark of the institution, the 
doctorate must reflect the best efforts of 
the faculty and staff as well as those of 
the candidate. Therefore the establish- 
ment of a doctoral curriculum involves 
the college in a heavy ethical and moral 
commitment. 

There are wide variations in the re- 
quirements for the doctor’s degree in en- 
gineering. Significant differences may 
be found between the departments within 
an institution. However, it is rare for 
a student to complete the doctorate in less 
than three years after the baccalaurate. 
There are qualifying examinations, for- 
eign language reading examinations, pre- 
scribed course work, preliminary exam- 
inations, and research work to be em- 
bodied in a dissertation which must be 
publishable and orally defended. Due 
largely to the system of language options 
available in the secondary schools, and to 
the tendency of the students to select the 
easiest path, many men are deficient in 
scientific language reading ability in col- 
lege. As a result, a surprising amount 
of time is consumed in learning enough 
of the required foreign languages to meet 
the statutory reading requirements. In 
terms of student time and money, learn- 
ing modern languages at the postgradu- 
ate scientific stage is certainly wasteful. 
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Surprisingly enough, many schools 
have liberal policies on the research work 
embodied in the dissertation. This work 
may constitute some phase of a large 
sponsored research project at the univer- 
sity. It may be work done in a govern- 
ment laboratory, or in an industrial lab- 
oratory, in absentia. In some cases the 
work is done in another department of 
the university. There is a broad spec- 
trum of practical arrangements that has 
been used to gain access to the equip- 
ment and apparatus necessary for mean- 
ingful results in engineering research. 

Although it is implied rather than 
stated in most university catalogs, the 
character as well as the abilities of the 
candidate should be attested to in the 
awarding of the doctorate. These traits 
are revealed to the faculty and research 
staff as a result of close contact over a 
reasonably long period of time. For such 
contact to be possible, there must be a 
limitation on the number of students as- 
signed to a given professor. Therefore 
large doctoral programs require propor- 
tionately large staffs of people competent 
to direct such work. 

The great monolithic roadblock on the 
way to the doctor’s degree is the rigid 
interpretation of the course work require- 
ments. Generally, there is little or no 
acceptance of transfer credits for work 
done previously at other institutions. In 
addition, there may be formal residence 
requirements to be met. Liberalizing in- 
fluences are at work on both the course 
and residence requirements, but there is 
still a great distance to go. The cost of 
maintaining a large staff of competent 
teachers for the advanced courses has 
been a major deterrent to the doctoral 
aspirations of many of the small engi- 
neering colleges. 


What Might Be Done 


(1) Our universities and technological 
institutes, regardless of size, should un- 
dertake a re-examination of their doc- 
toral requirements to determine what is 
meaningful and what is academic non- 
sense. Time needlessly lost in the grad- 
uate years is time tragically wasted. 

(2) Faculty members in the small en- 
gineering colleges should seek out those 


Vol. SO—No. 1 


undergraduate students with the poten- 
tial for advanced work. These young 
men should be encouraged to plan for 
graduate study, and particularly to make 
up language deficiencies. 

-(3) As the small college cannot em- 
bark upon programs involving extensive 
offerings of graduate courses, a “core” 
or minimum group of courses might be 
required at the parent college. 

(4) Students should be encouraged to 
take specialized courses wherever such 
courses are available, during the regular 
terms and/or summer terms. As a mat- 
ter of record, the transcripts for courses 
taken off campus should be filed with 
the faculty advisor. However, the 
thought of accumulating “course credits” 
at the doctoral level is inimical to the 
quality of education that is sought. It is 
good for the student to see at first hand 
the methods and techniques at other in- 
stitutions, and in the urban areas there 
are great opportunities for such educa- 
tional sampling. In a sense, this would 
approximate the old German scheme. 

(5) Where courses are taken at a 
number of institutions there must be 
careful planning by the faculty advisors 
to ensure that the student has the appro- 
priate coverage of subjects. Preliminary 
examinations would have to be corre- 
spondingly comprehensive, and might 
extend over a longer period of time than 
is currently common. 

(6) To satisfy the administrative of- 
ficers that high quality doctoral prepara- 
tion has been made, external examiners 
could be invited for both the written and 
oral parts of the preliminary examination. 
These external examiners could be given 
a small honorarium, or they might be ex- 
changed on some regular basis between 
colleges. 

(7) As the doctorate is a research de- 
gree, considerable use can be made of 
th auxiliary departments in mathematics 
and the pure sciences. 

(8) In addition to formal classroom 
courses, doctoral programs may include 
a generous number of reading courses. 
In these reading courses, under the loose 
supervision of an experienced professor, 
the student develops his ability to do 
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library research, and increases his self- 
reliance in technical fields. 

(9) In the small college the areas in 
which the doctorate may be earned must 
be restricted in terms of staff and facil- 
ities. It might be appropriate to offer 
the degree in only one department, and 
perhaps in only a few of the special fields 
of the department. There is no glory in 
being semi-successful, and even the larg- 
est universities restrict the areas for doc- 
toral work to those for which they are 
especially equipped. 

(10) It is a commonplace to say that 
it is the duty of an institution of higher 
education to learn as well as to teach. 
Within reasonable limits this should also 
be the goal of the small engineering 
school. 

(11) Careful planning by staff and 
students will make it possible to build 
several doctoral research projects around 
the same equipment, effecting savings 
in instrumentation. 

(12) Sometimes it is possible to de- 
velop equipment for a thesis which can 
be used later for undergraduate instruc- 
tion. This helps to justify the original 
expenditure. 

(13) In a small college the faculty 
will find it stimulating to work with doc- 
toral aspirants in both classroom and 
laboratory. 

(14) Knowing the limitations that 
must be imposed in a particular research 
project, can enough original information 
be obtained to support a dissertation? 
Particular pains should be taken to an- 
ticipate such a situation by a very careful 
preliminary analysis of the problem. The 
small college might be particularly vul- 
nerable to this type of difficulty, and 
must make every effort to guard against it. 

(15) It is particularly helpful when 
thesis research work can be done as a 
part of a large continuing research. proj- 
ect, whether sponsored by the institution 
or by an outside agency. This device is 
coming into wider use, and could be 
scaled to the needs of a small college. 

(16) As the need increases for men 
with the doctorate in engineering, more 
forms of sponsorship will become avail- 
able. Industry is currently offering many 
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types of tuition refund plans, and a num- 
ber of companies will support a graduate 
student through the Ph.D. degree. Spe- 
cial arrangements are available for cer- 
tain employees of the federal government 
for leaves-of-absence and financial aid. 
The help of the small engineering col- 
leges in meeting these needs of industry 
and of government could be significant. 
(17) There is a growing need for 
men who can carry a reasonable amount 
of teaching responsibilities while earning 
a degree. The small college can be tre- 
mendously helpful here in the develop- 
ment of the younger men who will have 
to be educated simultaneously as teach- 
ers and as research workers. This is one 
of the avenues which must be kept open 
if we are to keep even a fraction of the 
Ph.D.’s in the teaching profession. 


Conclusions 


(1) To meet the growing demands of 
the teaching profession, industry, and 
government for men with the doctorate 
in engineering, small engineering col- 
leges should be encouraged to expand 
current doctoral programs and to initiate 
new ones. 

(2) The small engineering college can 
make a significant contribution within 
the limitations of staff and equipment, 
for currently about 15% of the engineer- 
ing doctorates are earned in such institu- 
tions. 

(3) A liberalization of the doctoral 
course requirements would be extremely 
helpful to the smaller engineering col- 
lege, and need not be done at the ex- 
pense of standards. More extensive use 
could be made of reading courses. 

(4) External examiners for both writ- 
ten and oral preliminary examinations 
might be helpful in establishing stand- 
ards of performance that would be widely 
accepted. 

(5) To protect both the student and 
the institution, an advisory committee 
should pass upon the topic and scope of 
the dissertation.’ External specialists 
might be invited to meet with the ad- 
visory committee. 

(6) Only the highest quality work 
should be acceptable at the doctor’s level. 
Doctoral programs must be limited to 
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those departments with adequate staff 
and equipment. 

(7) The size of a department can not 
be a determining factor in the question 
of whether or not a doctoral program 
should be attempted. It often happens 
that a small but well-knit department is 
best suited for such a venture. The nec- 
essary ingredients are imagination, en- 
ergy, persistence, and sound planning. 
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NEW DEAN OF ENGINEERING 


AT PRATT INSTITUTE 


Dr. Roy H. Cook has been appointed Dean of Pratt Institute’s 
School of Engineering, Dr. Robert Fisher Oxnam, President of the 
Institute, has announced. The appointment became effective 
March 1, 1959. Dr. Cook has been Chairman of the Departments 
of Mathematics and Physics in the Engineering School at Pratt since 
1957. Before joining the faculty at the Institute, Dr. Cook was 
Manager of the Engineering Divisions of the Armament Depart- 
ment of White-Rodgers Co., St. Louis, Mo. 

Dean Cook replaces Dr. Warren E. Wilson, who recently re- 
signed to accept a post at Harvey Mudd College, Claremont, 
California. 





NATIONAL SCIENCE FOUNDATION MAKES 
377 GRANTS IN SUPPORT OF SCIENCE 


The National Science Foundation has announced 377 grants 
totaling $12,796,007, awarded during the quarter ending September 
30, 1958, for the support of basic research in the sciences, for con- 
ferences in support of science, for exchange of scientific information, 
and for training of science teachers. This is the first group of 
awards to be made during fiscal year 1959. 

Grants were made to institutions and scientists in 38 states, the 
District of Columbia, Hawaii, and Canada. Of the 377 grants, 
thirty-four were made for research specifically in engineering. The 
research fields included are astronomy, chemistry, biology, physics, 
earth sciences, engineering sciences, mathematical sciences, and 
social sciences. ; 
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TEACHING MACHINES 





DONALD J. MAYHEW AND ARLO F. JOHNSON 


In the Mechanical Engineering De- 
partment of the University of Utah, a 
pilot study is being made of the use 
of teaching machines in engineering 
education. B. F. Skinner’s article in 
Science of 24 October 1958 is the di- 
rect source of our interest. 

The essential characteristic of the 
teaching machine, as the term is used 
here, is its ability to locate and re- 
spond to the particular instructional 
needs of the individual student using 
the device. The machine aspect of 
the device consists in the functions of: 


1) Routing a variable sequence of 
instruction statements and questions 
to the student, and 

2) Keeping accurate and conven- 
intly tabulated records of the re- 
sponses of individuals and groups. 


The program which the machine 
handles is set up for the following se- 
quence: 


1) A graph, equation, or statement 
of instruction is presented to the stu- 
dent. 

2) He is asked a question requiring 
interpretation of this material. (Stu- 
dent writes answer on paper strip in- 
tegral to machine. ) 

3) The strip with his answer is ad- 
vanced under a window to prevent 
iteration, and the correct answer ap- 
pears at another window. 

4) The student pushes either a “cor- 
rect” or “incorrect” button telling the 
machine which branch of the program 
to continue on and recording the stu- 
dent’s ability or inability. The ma- 
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chine “remembers” wrong answers and 
subsequently introduces extra instruc- 
tion and questions in these areas until 
right answers result. 


The similarity of this sequence to 
what goes on in a human teacher-stu- 
dent relationship recommends our se- 
rious consideration of its use in this 
age of educational ferment. Some po- 
tential advantages of its use appear to 


be: 


1) Reduction of faculty lecture 
time, permitting increased faculty-stu- 
dent counselling time. 

2) Reduced educational cost per 
instruction unit. 

3) Freedom from present course 
scheduling problems. 

4) Students proceed at their own 
pace. 

5) Accurate up-to-date records of 
each student’s comprehension are 
readily available. 

6) Capacity for steady evolutionary 
improvement of the machine program 
by tabulating the responses of each 
student and thereby indicating weak 
places in the program. 


Perhaps the machine can never have 
the “human quality” necessary if it 
were to replace the human teacher. 
It is too early to consider complete re- 
placement. To those who react with 
aversion to the words “machine 
teacher,” it would be better to con- 
sider the device as simply a very tal- 
ented textbook. We have not attained 
sufficient understanding of the educa- 
tional process to reject such new ideas 
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on theoretical grounds. We must set 
up controlled experiments. Such ex- 
periments assume an ability to meas- 
ure the results of an educational ac- 
tivity. Many people question that we 
have any such ability. But we do give 
grades, and largely on the basis of im- 
personal test scores. It seems we have 
already assumed some ability to meas- 
ure. The subjection of the learning 
process to scientific experimental tech- 
niques has long been resisted because 
of its complexity. Our educational 
crisis shows a necessity for improve- 
ment. Necessity is famous for her 
children. 

Our preliminary study of machine 
teaching included spending sixty hours 
to develop a trial sequence of instruc- 


tion, questions, and answers as a ma- 
chine program to give the content of 
one of our present lecture + text as. 
signments on column failure. It is 
easy to calculate the “energy barrier’ 
to be overcome before a standard 
course can be converted to machine 
programs. The users of electronic 
computers have set us a very good 
example here. Their programs also 
require much time and skill to de- 
velop. They have established pro- 
gram libraries and organized coopera- 
tion in developing programs of inter- 
est to many users. The scope of our 
undertaking requires the combined ef. 
forts of many engineering educators, 
and coordination by a national com- 
mittee of the ASEE. 





NUCLEAR ENGINEERING EDUCATION 


Twelve engineering schools are now granting degrees in nuclear 
engineering according to a study made last summer by Dr. H. H. 
Armsby of the Department of Health, Education, and Welfare. 
The University of Arizona, Kansas State College, and North Caro- 
lina State College offer B.S., M.S., and Ph.D. programs. Those 
offering only M.S. and Ph.D. programs include Iowa State College, 
University of Michigan, New York University, Air Force Institute 
of Technology, Oklahoma State University, Pennsylvania State Uni- 
versity, Virginia Polytechnic Institute, University of Virginia, and 
University of Washington. There are 149 colleges and universities 
known to be offering courses or conducting research, or both, in the 
field of nuclear physics or nuclear engineering. 





AEC FILM PROGRAM 


A total of 44 films, most of them in color, were prepared for the 
Geneva Conference on Peaceful Uses of Atomic Energy. The film 
program covers the production of power by nuclear means, fusion 
research, and the use of radioisotopes in medicine, agriculture, and 
industry. Prints will be available from the 12 regional film libraries 
of the AEC for the use of universities and other groups working in 
the field of atomic energy. 
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Section 


Allegheny 
[linois-Indiana 
Kansas-Nebraska 
Michigan 

Middle Atlantic 
\Missouri-Arkansas 


National Capital Area 


New England 
North Midwest 
Ohio 

Pacific Northwest 


Pacific Southwest 


Rocky Mountain 


Southeastern 


Southwest 


Upper N. Y.-Ontario 


Section Meetings 


Dates 
April, 1960 


Location of Meeting 
Bucknell University 
Rose Polytechnic 

Inst. 
Univ. of Kansas 
Univ. of Michigan 
Pratt Institute, 
New York 


Univ. of Missouri 


Geo. Washington 
Univ. 


Univ. of Conn. 
Iowa State 
Fenn College 
Cleveland, Ohio 
Univ. of Idaho 


Los Angeles State 
College 


USAF Academy 


Univ. of S. Car. 


Lamar State College, 
Beaumont, Tex. 


May, 1960 
Oct. 23-24, 
1959 
April, 1960 
Dec. 1959 
April, 1960 


Oct. 21, 1959 


Oct. 16-17, 
1959 


Oct. 16-17, 
1959 

April, 1960 

May, 1960 


Dec. 28-29, 
1959 


Apr. 29-30, 
1960 


April, 1960 


Apr. 29-30, 
1960 


Rensselaer Polytechnic Oct. 23-24, 


Institute 


1959 





Chairman of Section 


H. D. Sims, 

Bucknell University 

E. A. MacLean, 

Rose Polytechnic Inst. 

J. S. Blackman, 

Univ. of Nebraska 

R. Schneidewind, 

Univ. of Michigan 

J. I. Clower, 

Univ. of Delaware 

Jos. C. Hogan, 

University of Missouri 

M. A. Mason, 

George Washington 
Univ. 

G. A. Marston, 

Univ. of Mass. 

E. H. Ohlsen, 

Iowa State Univ. 

N. R. Rimboi, 

Fenn College 

Paul Mann, 

Univ. of Idaho 

Homer H. Grant, 

Univ. of Southern 
California 

Archie Higdon, 

U. S. Air Force 
Academy 

Jesse Coates, 

La. State 

Frank Bromilow, 

New Mexico State 
Univ. 

W. W. Shuster, 

Rensselaer 


Mid-Winter Meetings—1960 


Cooperative Education 


Jan. 15-16 


Georgia Institute of Technology 


Information: J. G. Wohlford, Director of Cooperative Courses, Georgia Institute 
of Technology, Atlanta, Ga. 


Engineering Graphics 


Jan. 20-22 


Missouri School of Mines 


Information: C. L. Wilson, Dean of Engineering, Missouri School of Mines, 


Rolla, Mo. 


College-Industry Conference 


Jan. 27-28 


Washington University 


Information: D. A. Fisher, Dean of Engineering, Washington University, St. 


Louis, Mo. 
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by that Division. 


This paper is concerned with edu- 
cation and research in industrial be- 
havior in one engineering college, that 
at New York University. Tradition- 
ally, the engineering profession has 
not been as concerned with the be- 
havior patterns of human beings as 
they have been with the behavior pat- 
terns of materials and machines. In 
more recent years, however, the scope 
of engineering activities has broad- 
ened to include systems with human 
components, and many of the non- 
physical sciences have been maturing 
and developing. Engineering has thus 
been turning to many of the non- 
physical sciences to provide assistance 
in the solution of engineering prob- 
lems and applications. 

Thus we find that in such fields as 
sanitary engineering, engineering of 
the work place and equipment, and 
safety engineering, the biological and 
medical sciences have been contribut- 
ing to the development of better en- 
gineering practice. 

In the field of industrial and man- 
agement engineering, the behavioral 
sciences have similarly become more 
important in providing answers to in- 
dustrial problems. The definition of 
industrial engineering as accepted by 
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the American Institute of Industrial 
Engineers takes particular cognizance 
of the social sciences as providing spe- 
cialized knowledge for practice in 
this field. 

In the Industrial and Management 
Engineering Department at New York 
University, we have been concerned 
about the application of behavioral 
sciences to engineering problems. 
This concern has expressed itself in 
the composition of our undergraduate 
curriculum and courses of study, in 
changes in emphasis in our graduate 
program leading to the masters and 
doctors degrees, and in our research 
program. 


Undergraduate Program in 
Industrial Engineering 


Industrial engineering involves de- 
sign, evaluation, testing, improvement, 
and installation of systems in which 
the human as well as the machine 
components are significant factors af- 
fecting the effectiveness of system per- 
formance. Some rigorous training in 
behavioral sciences is included in our 
undergraduate industrial engineering 
curriculum to give our students skill 
in utilizing psychological methods and 
principles related to the work of the 
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industrial engineer; to develop an un- 
derstanding of how human and social 
phenomena are susceptible to scien- 
tific investigation and prediction; and 
to familiarize our students with some 
principles of human behavior, with a 
view towards a better understanding 
of themselves and other people. 

With these purposes in mind, un- 
dergraduate students in industrial en- 
gineering generally take 12 semester 
hours in psychology. These hours are 
distributed as follows: 


1. A three semester-hour course in 
General Psychology, involving two 
lecture hours and one recitation dem- 
onstration hour for one term. This 
course covers an introduction to psy- 
chological science, with emphasis on 
scientific methodology and the study 
of behavior. Special attention is paid 
to basic psychological processes (sen- 
sation, conditioning, perception, and 
motivation) and complex psycholog- 
ical processes (learning, frustration 
and conflict, language, and problem 
solving ). 

2. A full-year six semester-hour se- 
quence entitled Psychology in Indus- 
try, having two lecture hours and 
three laboratory hours per week for 
two semesters. This course covers 
principles and methods of psychology 
as related to human behavior in in- 
dustry. Topics covered include meas- 
urement of employee qualifications 
and performance, training and devel- 
opment, conditions for effective work, 
man-machine systems, motivation and 
morale, leadership, labor and man- 
agement relations, and consumer pref- 
erences and reactions. This course 
covers many of the topics that would 
normally be covered in various ad- 
vanced psychology courses, but se- 
lected for relevance to and put in the 
context of industrial applications. The 
laboratory is designed to bolster a 
realization that principles of human 
behavior can better be generated from 
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scientific research than on the basis of 
personal hunch and folklore. 

3. A three semester-hour course in 
one of the following areas of special 
interest to the student: the Psychology 
of Personality; Principles of Educa- 
tional Psychology; Attitudes and Pub- 
lic Opinion; or Physiological Psychol- 
ogy. 


In addition to these courses our un- 
dergraduate students take applied per- 
sonnel management courses in labor 
and personnel management and hu- 
man relations. 


Graduate Instructional Program 


Our course offerings in behavioral 
science on the graduate level have 
been developed with two functions in 
mind: for those students interested in 
the more traditional industrial engi- 
neering areas such as_ production, 
methods, quality control, etc., we want 
to provide a basic background in be- 
havioral science which is not usually 
acquired in the normal undergraduate 
program; for those graduate students 
interested in a minor in industrial psy- 
chology, we want to provide basic 
training which will enable them to 
continue studies in this area in the 
graduate psychology department of 
the University. 

We have therefore instituted two 
graduate courses which attempt to 
provide in one year’s time approxi- 
mately the same fundamental grasp 
of behavioral science which is pro- 
vided to our undergraduates in the 
two-year program previously de- 
scribed. The two courses described 
below include both recitation-lecture 
and laboratory work. 

The first course, entitled Individual 
Behavior in Industry, covers essen- 
tially the psychology of the individual 
at work: what motivates him, how he 
learns and thinks, how his personality 
develops and functions, how his sen- 
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sory and reactive capacities are related 
to equipment operation, and so on. 

The second course, entitled Group 
Behavior in Industry, covers the social 
psychology and sociology of work: 
how man’s attitudes and motivations 
are related to other people, the nature 
of morale and of leadership, the analy- 
sis of business organization as a social 
system, and so on. 

For the student in the second cate- 
gory mentioned previously who de- 
sires to take further work in the indus- 
trial psychology area, these two courses 
provide the background which will 
enable him to take further work in the 
graduate psychology department, with 
courses in such subjects as Industrial 
Psychology, Personnel Psychology, So- 
cial Psychology, Experimental Psy- 
chology, Psychological Measurement, 
and Physiological Psychology. 

In addition to these courses in psy- 
chological science, our industrial en- 
gineering graduate program includes 
courses in Job Evaluation and Wage 
Incentives, Personnel Management, 
Labor Relations, and Human Engi- 
neering. 

The question should be considered 
at this point as to just what are the 
educational objectives which underlie 
the graduate offerings just described. 
For students in the first category, 
whose professional interests lie pri- 
marily within the more traditional 
boundaries of industrial engineering, 
the objective is relatively modest: it 
is to furnish such students with a 
somewhat better appreciation of and 
sensitivity to the human factors which 
enter into the systems and procedures 
with which they will be working pro- 
fessionally; the aim is to equip these 
students with attitudes, knowledge, 
and skills relating to humans at work 
that will enable them better to plan, 
design, and execute their engineering 
responsibilities. For example, we 
wish such graduates to be skillful not 
only in designing the technological 
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features of methods improvement, but 
to know how to take into account the 
possible reactions of workers and su- 
pervisors to a given technological sys. 
tem. 

For students in the second category, 
who undertake a considerable amount 
of advanced work in behavioral sci- 
ence, along with training in industrial 
engineering, the educational objec- 
tives are more complicated. First, it 
should be noted that this type of pro- 
gram emphasis is likely to take place 
at the doctoral rather than the mas- 
ter’s level. Students electing such a 
program will ordinarily aim toward a 
career of research and _ professional 
service in fields where human factors 
account for a major proportion of the 
variance in the effectiveness of the 
systems under consideration. 

We can identify roughly four sub- 
divisions in which the graduates of 
such a program would be especially 
fitted to make a contribution: 


1. Design of equipment and condi- 
tions of work in the light of capacities 
and characteristics of the operators, 
that is, the field that has come to be 
known as human engineering or bio- 
mechanics. 

2. Design of complex systems, typ- 
ically involving a number of human op- 
erators performing various tasks with 
different types of equipment; this 
comprehends what is usually termed 
“systems research.” 

3. Design of managerial methods 
and procedures whose effectiveness is 
heavily dependent on motivations, at- 
titudes, and other characteristics of 
the humans who work with and under 
these procedures; under this heading 
comes a variety of related activities, 
including job design, and organiza- 
tion planning. 

4, Original research in one or more 
of the above fields, for students whose 
backgrounds and inclinations lie in 
theoretical and experimental direc- 
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tions; in effect, this is the area coming 
to be known as “management science.” 


Research Centers 


Another aspect of our program for 
training students in behavioral science 
is our research work. Research is im- 
portant, of course, for its own sake as 
a legitimate contribution that a uni- 
versity makes to modern society. 
However, it also ties into the training 
program in several ways: by making 
available a larger number of staff 
members who represent a wider spec- 
trum of competence, by providing re- 
search experience for those graduate 
students who receive research ap- 
pointments or who do their theses on 
the research projects under way, and 
by adding to the equipment and facil- 
ities available for both instruction and 
student research. 

At New York University, we have 
two centers of research related to the 
topic under discussion. One of these 
is a human engineering research cen- 
ter, which has been functioning for 
some 15 years in the Research Division 
of our College of Engineering. For 
the past several years, this program 
has been under the direction of Mr. 
Renato Contini; it currently has a staff 
of over 20 researchers, including psy- 
chologists and biologists as well as en- 
gineers. Over the years, a number of 
graduate students in the Department 
of Industrial and Management Engi- 
neering have held appointments in 
this research enterprise. The research 
work done in this program has cov- 
ered a variety of topics that fall both 
in the biomechanics and systems re- 
search categories. A rather unique 
set of investigations over the years has 
been concerned with the design of 
prosthetic devices. 

The second of these research cen- 
ters has just been established, and its 
work is still in the planning stage. 
While we therefore cannot describe 
specific achievements, we would like 
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to indicate the type of research pro- 
gram which is projected and which we 
hope will get under way during the 
coming year. If you will recall the 
four sub-fields that were described 
above as foci for the industrial engi- 
neer with heavy training in the be- 
havioral as well as physical sciences, 
you will recognize that the first two 
of them are covered by the aforemen- 
tioned human engineering research 
program, namely, biomechanics and 
systems research. The new research 
center is aimed primarily at the lat- 
ter two sub-fields mentioned. These 
are the sub-field of managerial prac- 
tices and methods and the sub-field 
of management science, especially 
where problems in these sub-fields 
are saturated with psychological and 
social considerations. In view of the 
nature of these topics, we believe that 
it is particularly significant that this 
Center, which has been named the 
Research Center for Industrial Be- 
havior, is jointly sponsored by the 
University’s Department of Industrial 
and Management Engineering and its 
Department of Psychology. 

The kind of research planned for 
this Center stems from our belief that 
behavioral science, as applied in in- 
dustry and government, has hereto- 
fore remained largely independent of 
the mainstream of basic research, and 
that the consequences of this separa- 
tion are unfortunate for both the basic 
and applied branches of the field. On 
the one hand, applications to industry 
lag when they fail to capitalize on 
fundamental advances in basic knowl- 
edge about behavior. Conversely, the 
total field suffers from the lack of op- 
portunity to profit from verification or 
refutation of theoretical developments 
in the real life setting found in indus- 
try. Furthermore, the applied scien- 
tist’s efforts to cope with practical 
problems may suggest hypotheses that 
had hitherto escaped the attention of 
the basic scientist. 
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Bridging this gap is not simply a 
matter of the wholesale industrial 
adaptation of the results of basic re- 
search on the basis of judgment. Once 
a principle has been identified through 
basic research, the nature and extent 
of its applicability in industry remain 
to be established. This intermediate 
stage requires what has been termed, 
in the physical sciences, “applied re- 
search.” Applied research is the sci- 
entific investigation of a fact or prin- 
ciple, as regards its applicability to a 
given need or objective. As this audi- 
ence well knows, until this step is 
taken, the findings of basic research 
may remain theoretical curiosities; un- 
less it is taken, attempts to apply such 
findings may be totally misguided. 

The Research Center for Industrial 
Behavior plans, then, to make this 
sparsely cultivated field a major area 
for its activities: investigations de- 
signed to extend systematically the re- 
sults of basic research and theorizing 
in behavioral science to the under- 
standing of human behavior and per- 
formance in industrial settings. 

In carrying out this program, it is 
planned that hypotheses for investiga- 
tion will be developed through: (1) 
systematic and continuing review of 
basic research in psychological sci- 
ence, with a view toward identifying 
those subjects and methods which ap- 
pear to have particular relevance to 
industrial behavior; (2) systematic 
and continuing review of industrial 
issues in which human factors are 
basic; and (3) the deliberate effort to 
envision applications of basic psycho- 
logical science to the human issues in 
industrial management. 

Step 3 will typically find expression 
in terms of the applied research proc- 
ess previously mentioned, for the ap- 
plications will characteristically take 
the form of hypotheses concerning 
what may be true of the behavior of 
people under given industrial condi- 
tions. Research will then be needed 
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to ascertain the conditions, if any, un- 
der which a basic psychological prin- 
ciple or theory may be applied. 

The specific form of this applied 
research is likely to vary from topic to 
topic. Some of it may take the form 
of survey research, intended to divulge 
the effects of various practices cur- 
rently encountered in industry. Some- 
times it may take the form of simula- 
tion research, where -some of the rel- 
evant variables are reconstructed un- 
der laboratory conditions. The field 
experiment will always get into the 
picture sooner or later, too, where the 
experimental conditions or changes 
are deliberately introduced in real-life 
situations. 

We have several topical areas in 
which research of this type is planned. 
To give a concrete example, let us 
consider one of them: the area of 
problem-solving and decision-making 
by managerial teams. The effective- 
ness of this process, we all recognize, 
is vital to the success of any enter- 
prise. The question arises as to what 
practices and variables affect the ade- 
quacy of such decisions. Some of the 
parameters of this problem are, of 
course, not primarily psychological, 
for example, the question of the kind 
and accuracy of information available 
and the correctness of the prediction 
model that may be developed. 

However, there are many relevant 
factors which are psychological in na- 
ture. Basic psychological research on 
the problem-solving behavior of groups 
has already revealed the impact of 
such variables as: the status relation- 
ships among the members of the team; 
the distribution of effort on getting 
and providing information, on evalua- 
tion of alternatives, and so forth; the 
heterogeneity of opinions and outlooks 
among those involved in reaching the 
decision; and many other such vari- 
ables. While these basic research 


findings are highly suggestive of im- 
plications for improving managerial 
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decisions, we really dont know 
whether they obtain or, if so, just how 
to apply them successfully. It is to 
the latter kinds of problems that the 
efforts of the Research Center for In- 
dustrial Behavior will be directed. 
The connection is apparent between 
findings from such research, and the 
industrial engineer’s concern with or- 
ganization, with information process- 
ing, and with decision-making. Other 
projected research areas would sim- 
ilarly relate to the concerns of the in- 
dustrial engineer. 


Summary 


We have attempted here to sum- 
marize the instructional and research 


ENGINEERING ON TV 


programs in behavioral science as they 
relate directly to the objectives and ac- 
tivities of Industrial and Management 
Engineering at New York University. 
We hope that these programs will 
assist the development of graduates 
of our institution who will be more 
effective contributors to their profes- 
sion through a greater understanding 
of and skill in dealing with the human 
aspects of the systems and methods 
with which they work. We hope, too, 
that our efforts will contribute to the 
development of new knowledge in 
those aspects of behavioral science 
that are germane to the expanding 
concerns of tomorrow’s industrial and 
management engineers. 





“Engineering at Work ’59,” a series of six television programs 
dealing with basic concepts of science and engineering, has been 
made available to a nationwide audience through the facilities of 
the National Educational Television Network and local scientific 
societies. 

Prepared as a joint venture by Carnegie Institute of Technology 
and Westinghouse Broadcasting Company, “Engineering at Work 
59” was shown first in Pittsburgh on KDKA-TV during February 
and March of this year. Kinescope recordings of the series are 
available to interested groups. 


RESEARCH REACTOR AT M.I.T. 


The Massachusetts Institute of Technology put the first atomic 
reactor in New England into operation last August as a facility for 
research and for training nuclear engineers. 

The Reactor was designed at M.I.T. under the direction of Dr. 
T. J. Thompson, who has had extensive experience in the field of 
atomic energy. Since 1942, when the first sustained chain reaction 
was achieved at the University of Chicago, dozens of reactors have 
been built in various parts of the world. The M.I.T. Reactor is 
similar to one at Argonne National Laboratory near Chicago, known 
as the CP-5. The University of Michigan, North Carolina State 
University, Pennsylvania State University and The Armour Institute 
also have non-Government research reactors. 





NSF Fellowships for Graduate Teaching Assistants 
For Summer 1960 


The National Science Foundation has 
announced that approximately 550 Sum- 
mer Fellowships for Graduate Teaching 
Assistants will be offered for the summer 
of 1960. Designed to enable graduate 
teaching assistants to devote their full 
summer to study and research, the fel- 
lowships will be offered in the sciences, 
mathematics and engineering. 

In this, the second year of operation 
of the program, teaching assistants at 150 
institutions (see following list) which are 
authorized to confer the doctoral degree 
in at least one of the sciences will be 
eligible to apply for summer fellowships. 
First-year participation in the program 
had been limited to 115 institutions 
which had awarded a specified minimum 
number of science doctorates. 

Teaching assistants at the participating 
institutions will apply through their own 
institutions and will be screened and 
evaluated initially by their faculties. 
They will be judged solely on the basis 
of ability, as indicated by academic rec- 
ords, reference reports and other evi- 
dences of attainment. The applications 
will be forwarded—together with the in- 
stitution’s recommendations—to the Na- 
tional Science Foundation. Applicants 
will then be evaluated for the Founda- 
tion by panels of scientists especially 
chosen for this task by the National 
Academy of Sciences-National Research 
Council. At both levels of review and 
evaluation, as well as in the final selec- 
tion of Fellows by the National Science 
Foundation, ability will constitute the 
sole basis for judgment. 

Summer tenures from eight to twelve 
weeks may be selected by the Fellow. 


The weekly stipend will range from a 
minimum $50 up to a maximum of $75 
per week, the exact amount to be deter- 
mined by the Fellow’s institution accord- 
ing to local conditions. Payment of 
stipends will be made by the participat- 
ing institutions from funds provided them 
for that purpose by the Foundation. In 
addition, the Foundation will pay to each 
institution the tuition and fees of its 
Fellows. 

Summer Fellowships for Graduate 
Teaching Assistants will be offered for 
study in the mathematical, physical, 
medical, biological, and engineering sci- 
ences, as well as in anthropology, psy- 
chology (excluding clinical areas), and 
certain selected social sciences. The so- 
cial sciences included are geography, 
mathmatical economics, econometrics, 
demography, information and communi- 
cation theory, experimental and quanti- 
tative sociology, and the history and 
philosophy of science, where they con- 
form to accepted standards of scientific 
inquiry by fulfilling the requirements of 
the basic scientific method as to objec- 
tivity, verifiability, and generality. 

Application materials may be obtained 
from the Graduate Dean of a participat- 
ing institution, or from the Fellowships 
Section, Division of Scientific Personnel 
and Education, National Science Founda- 
tion, Washington 25, D.C. Teaching 
assistants in participating institutions 
must submit their applications to their 
Graduate Deans by December 11, 1959. 
Shortly after March 15, 1960, all appli- 
cants will be notified, by the schools 
through which they applied, of the dis- 
position of their applications. 


INSTITUTIONS PARTICIPATING IN COOPERATIVE GRADUATE FELLOWSHIPS 
PROGRAM FOR 1960-1961 


Alabama 
Alabama Polytechnic Institute 
University of Alabama 

Alaska 
University of Alaska 


Arizona 
University of Arizona 


Arkansas 
University of Arkansas 
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Oct., 1959 NSF FELLOWSHIPS 


California 
California Institute of Technology 
Claremont Graduate School 
College of the Pacific 
Stanford University 
University of California 
(Northern Division) 

University of California 
(Southern Division) 

University of Southern California 

Colorado 
Colorado State University 
Colorado School of Mines 
University of Colorado 
University of Denver 

Connecticut 
University of Connecticut 
Yale University 

Delaware 
University of Delaware 

District of Columbia 
American University 
Catholic University of America 
Georgetown University 
George Washington University 
Howard University 

Florida 
Florida State University 
University of Florida 

Georgia 
Emory University 
Georgia Institute of Technology 
University of Georgia 

Hawaii 
University of Hawaii 

Illinois 
Illinois Institute of Technology 
Loyola University (Chicago) 
Northwestern University 
Southern Illinois University 
University of Chicago 
University of Illinois 

Indiana 
Indiana University 
Purdue University 
University of Notre Dame 

Iowa 
Iowa State College of Agriculture 

and Mechanic Arts 
State University of Iowa 

Kansas 
Kansas State University 
University of Kansas 

Kentucky 
University of Kentucky 
University of Louisville 

Louisiana 
Louisiana State University and 

Agricultural and Mechanical College 
Tulane University 
Maine 
University of Maine 
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Maryland 
Johns Hopkins University 
University of Maryland 

Massachusetts 
Boston College 
Boston University 
Brandeis University 
Clark University 
Harvard University 
Lowell Technological Institute 
Massachusetts Institute of Technology 
Radcliffe College 
Smith College 
Tufts University 
University of Massachusetts 
Worcester Polytechnic Institute 

Michigan 
Michigan State University of 

Agriculture and Applied Science 
University of Michigan 
Wayne State University 

Minnesota 
University of Minnesota 

Mississippi 
Mississippi State University 
University of Mississippi 

Missouri 
St. Louis University 
University of Missouri 
Washington University 

Montana 
Montana State College 
Montana State University 

Nebraska 
University of Nebraska 

New Hampshire 
University of New Hampshire 

New Jersey 
Princeton University 
Rutgers, The State University 
Stevens Institute of Technology 

New Mexico 
New Mexico Institute of Mining and 

Technology 
New Mexico State University of 
Agriculture, Engineering and Science 
University of New Mexico 

New York 
Adelphi College 
Alfred University 
Columbia University 
Cornell University 
Fordham University 
New School for Social Research 
New York University 
Polytechnic Institute of Brooklyn 

Rensselaer Polytechnic Institute 

St. Bonaventure University 

St. John’s University 

State University College of Forestry at 
Syracuse University 

Syracuse University 
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Union College and University 
University of Buffalo 
University of Rochester 
Yeshiva University 
North Carolina 
Duke University 
North Carolina State College of 
Agriculture and Engineering 
University of North Carolina in 
Chapel Hill 
North Dakota 
North Dakota Agricultural College 
University of North Dakota 
Ohio 
Case Institute of Technology 
Ohio State University 
Ohio University 
University of Akron 
University of Cincinnati 
Western Reserve University 
Oklahoma 
Oklahoma State University 
University of Oklahoma 
Oregon 
Oregon State College 
University of Oregon 
University of Portland 
Pennsylvania 
Bryn Mawr College 
Carnegie Institute of Technology 
Duquesne University 
Hahnemann Medical College 
Jefferson Medical College of Philadelphia 
Lehigh University 
Pennsylvania State University 
Philadelphia College of Pharmacy and 
Science 
Temple University 
University of Pennsylvania 
University of Pittsburgh 
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Rhode Island 
Brown University 
University of Rhode Island 
South Carolina 
Clemson College 
Medical College of South Carolina 
University of South Carolina 
South Dakota 
South Dakota State College of Agriculture 
and Mechanic Arts 
Tennessee 
George Peabody College for Teachers 
University of Tennessee 
Vanderbilt University 
Texas 
Agricultural and Mechanical College of 
Texas 
Baylor University 
Rice Institute 
Texas Technological College 
University of Houston 
University of Texas 
Utah 
University of Utah 
Utah State University of Agriculture 
and Applied Science 
Virginia 
Medical College of Virginia 
University of Virginia 
Virginia Polytechnic Institute 
Washington 
State College of Washington 
University of Washington 
West Virginia 
West Virginia University 
Wisconsin 
Institute of Paper Chemistry 
(affiliated with Lawrence College) 
University of Wisconsin 
Wyoming 
University of Wyoming 





FOUNDATION ANNOUNCES 


SCIENCE FACULTY AND SENIOR POSTDOCTORAL 


FELLOWSHIP AWARDS 


The National Science Foundation has announced award of 302 
Science Faculty Fellowships in the sciences for the fiscal year 1959. 
These fellowships are offered as a means of improving the teaching 
of science, mathematics and engineering in American colleges and 


universities. 


The primary purpose of the awards is to provide an 


opportunity for college and university science teachers to enhance 
their effectiveness as teachers. 

The Foundation also announced award of 82 Senior Postdoctoral 
Fellowships in the sciences for the fiscal year 1959, selected from 
242 applicants. Of the 544 total, 88 were in engineering. 
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A NOTE ON DIMENSIONAL ANALYSIS 


Sometimes one is confronted with 
a choice of two rather undesirable 
alternatives in using experimental data 
to establish a desired relationship be- 
tween variables. The choice is to ex- 
press the relationship based on a pro- 
posed mechanism (heavily laden with 
assumptions ) which explains the data 
at hand or to establish dimensionless 
groups and determine the relationship 
between the groups using the experi- 
mental data. This note is to present 
the case for the mechanistic approach. 

The difficulty in establishing rela- 
tionships between dimensionless 
groups is that so many forms of the 
function are possible that even with 
large quantities of experimental data 
it is difficult, if not impossible, to 
finally establish the true form of the 
function. Perhaps a case history will 
substantiate the point. 

In forced convection, heat transfer 
studies of cylindrical bodies in air 
flow normal to their axis, one may ex- 
press a conventional set of dimension- 
less groups in this form: 


Nyu = C(Nre)™(N py)” 
and simplified for air: 
Nyu = C’(Nre)™. 


In a widely accepted work, Hilpert 
(1) presents a curve showing the rela- 
tionship and, in curve fitting, shows 
the constant, C’, to vary from 0.891 
to 0.0239 and the exponent, m, to as- 
sume values from 0.330 to 0.805. Sub- 
sequent investigators have found it 
desirable to rearrange and omit some 
of the terms, to add other quantities 
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such as a temperature correction, spe- 
cific heat and a second constant to 
improve the “curve fitting” quality of 
the equation. 

A solution of the differential equa- 
tions for the heat transfer through the 
laminar boundary layer near the stag- 
nation point indicates the exponent 
for the Reynolds No. to be 1%. This 
value was used in a more recent cor- 
relation by Hegge Zijnen (2) who 
found in fitting the work of Hilpert 
and many others a combined empir- 
ical and theoretical approach was most 
useful producing the expression 


Nyu = 0.35 + 0.5(Vre)®® + 0.001 (Were) 


which is quite different from Hilpert’s 
expressions, from expressions of those 
who followed Hilpert and, perhaps, 
from investigators who will follow 
Hegge Zijnen. 

Surely, a glance at the historical de- 
velopment of the expressions reveals 
that, despite the large amount of good 
work which has been reported, the 
“true” form of the function is extremely 
difficult to establish from experimental 
data. When possible, even a crude 
mechanistic approach should, in the 
longer view, produce more useful re- 
lationships and, certainly, a clearer 
understanding of the process. 

In two excellent texts on dimen- 
sional analysis by Bridgman (3) and 
Duncan (4) both authors warn against 
overzealous use of dimensional con- 
cepts. Perhaps the statement with 
which Duncan prefaces his text best 
states the usefulness and limitations 
of the dimensional approach. “This 
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What is the Current B.Ch.E. Curriculum? 


Summary 


The following things have been accomplished: 
1. It has been determined what the average American B.Ch.E. curriculum consists 


of, both qualitatively and quantitatively. 


2. The hard core of this curriculum has also been defined and determined. 

3. A detailed procedure has been established for analyzing and comparing chemical 
engineering curricula of the past, present and future. 

4, It has been discovered what material is removed from the bachelor’s curriculum 
hen the cultural content is increased to the extent currently recommended by the 
ommittee on Evaluation of Engineering Education of the ASEE. 

5. It has been determined where and to what extent the current curriculum is weak 
ith respect to the above-mentioned committee’s recommendations. 


Introduction 


| “The curriculum” is often a factor of 
importance in discussions of engineering 
education and accreditation. The thought 
ame to mind that it would be advan- 
ageous to know what it was when dis- 
cussing it, a radical but refreshing depar- 
ture from normal practice. To this end, 
e bulletins of eighty-seven United 
States colleges and universities were ex- 
amined for this survey. So far as known, 
they represented the complete roster of 


institutions accredited in chemical engi- 


neering at the time. 

It was felt that a knowledge of what 
the average accredited American B.Ch.E. 
curriculum of 1956-57 contained would 
be valuable in several respects. It would 


spermit comparison with past and future 











curricula, thus acting as an aid in eval- 
uating changes and trends. It would 
also afford a ready means for comparing 





A Statistical Analysis of Accredited 
B.Ch.E. Curricula of 1956-57. 

Paper presented at The American In- 
stitute of Chemical Engineers, Golden 
Jubilee Symposium on Chemical En- 
gineering Education, Philadelphia, 
Pa., June, 1958. 





any particular curriculum with the cur- 
rent “norm.” 


Procedure 


In compiling the statistical results pre- 
sented below, the curricula of six institu- 
tions of the 87 were omitted for one rea- 
son or another; e.g., the bulletins pre- 
sented the curriculum in a manner that 
precluded analysis in terms of credits and 
student effort per course or subject; or 
they exceeded in content the upper limit 
for an alleged four-year bachelor’s cur- 
riculum. This latter point is amplified 
below. 

The contents of all the curricula were 
reduced, as nearly as could be deter- 
mined, to a commor. unit—what may be 
called an ECPD semester credit. One 
such credit presumably represents three 
actual hours of the student’s time per 
week throughout a conventional fifteen- 
week semester with examinations. It in- 
cludes all time spent on the course, 
whether in recitation, lecture, laboratory 
or outside preparation. It thus repre- 
sents a total of approximately 50 hours 
of the student’s time. 

On this basis, the average American 
B.Ch.E. curriculum of 1956-57 contains 
147 credits (Table 1, Item 6). How- 
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ever, this gross number of credits should 
be corrected to allow for certain variables 
of practice if valid evaluations or com- 
parisons of curricula are to be made. For 
example, many institutions currently give 
credit toward the bachelor’s degree for 
courses in basic mathematics that other 
institutions regard as normal high school 
training and hence part of the normal 
entrance requirement (specifically, such 
items as algebra and_ trigonometry). 
Some institutions allow credit toward the 
degree for military studies or physical 
education, others do not. Sectarian col- 
leges usually allow credit for religious 
training courses, which nonsectarian cur- 
ricula do not even contain. Therefore, 
from the gross number of credits there 
was deducted the sum of credits for 
courses in physical, military and religious 
training, introductory and review mathe- 
matics (mathematics preceding analyt- 
ical geometry) and certain unusual credit 
allowances such as those granted for at- 
tendance at assemblies. The remainder 
is reported as the net number of credits 
(Item 7, Table 1). The average number 
of net credits for an accredited curric- 
ulum is 137 (136.9). It is felt that this 
net credit figure is for many purposes 
more meaningful than the gross credit 
figure. 

It was soon discovered that one alleged 
four-year curriculum contained 160 net 
ECPD credits while one so-called five- 
year curriculum contained 146 net ECPD 
credits. In this study the former figure 
was arbitrarily adopted as the absolute 
maximum for a “four-year” curriculum. 
This represents a rather formidable eight 
semesters of 20 net credits each, or eight 
19-credit semesters with one 8-credit 
summer session. With this upper limit 
arbitrarily established, the accredited 
“four-year” chemical engineering curric- 
ula included in this survey ran a gamut 
of 118 to 160 net credits, a rather sub- 
stantial variation in substance, at least on 
paper. Curricula containing in excess of 
160 net ECPD credits (there are three 
such) were not included in calculating 
the “average American accredited 


B.Ch.E. curriculum of 1956-57.” 
One hundred and eighteen and 160 
For 72% of the 


are extreme values. 
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curricula, the net credit content lies be. 
tween 131 and 141. The median value 
is 137. 

With regard to the practice of maip- 
taining a common curriculum for the four 
major branches of engineering (chem. 
ical, civil, electrical and mechanical), the 
breakdown is as follows. Of the institu. 
tions surveyed those having 


2 years of “common curriculum” = 8% 
114 years of “common curriculum” = 1% 
1 year of “common curriculum” = 59% 
24 year of “common curriculum” = 1% 


0 years of “common curriculum” = 31% 


Definitions and Explanations Regarding 
Table 1 


Each item appearing in Table 1 has 
been numbered for ready reference, 
Wherever deemed necessary, the item is 
defined or discussed below in order to 
show how it was arrived at and to min- 
imize problems in semantics, present or 
future. The curriculum content has been 
subdivided under ten main headings, 
These were chosen for one or both of 
two reasons: (a) they seemed logical and 
fruitful to the author or (b) they af- 
forded convenience in comparing a given 
curriculum with current recommenda- 
tions of the Committee on Evaluation of 
Engineering Education of the ASEE: 
This body will hereinafter be referred to 
simply as the ASEE Committee. Also, 
the publication cited below will be re- 
ferred to as the Report. 


Item 1. Subject. No comment or explana- 
tion deemed necessary. 


Item 2. Range of ECPD Credits. This is 
the extreme range, from the lowest number 
of ECPD credits allotted to a subject by one 
institution to the highest number allotted by 
another. The ECPD credit has been defined 
under “Proceedure.” 


Item 3. Average Number of ECPD Credits. 
Each value in this column represents the 
total number of credits assigned to the item 
by all the institutions surveyed divided by 
the number of institutions surveyed. This 
column therefore represents the average 
American accredited four-year B.Ch.E. cut 
riculum of 1956-57. 


1“Report on Evaluation of Engineering 
Education, 1952-55.” Am. Soc. Engg 
Educ., June 15, 1955. 
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Oct., 1959 WHAT IS CURRENT B.Cu.E. CURRICULUM? 
TABLE 1 
Tue AVERAGE AMERICAN B.Cu.E. CurricuLum oF 1956-57 
Average Number Percent- Average 
of ECPD Credits age of No. of 
Accredited ECPD 
Range of Accredited Institu- Credits 
ECPD Curricula tions When 
Subject Credits of 1956-57 Offering Offered 
Item Item 1 Item 2 Item 3 Item 4 Item 5 
6. Gross Credits 130-160 147.0 — — 
7. Net Credits 118-160 136.9 — — 
8. Non-technical Subjects 
9, Written Communication Skills . O 16 6.5 98.8 6.6 
10. Oral Communication Skills O- 4 1.1 43.2 2.4 
11. Subtotal, Communication Skills O- 16 7.6 98.8 7.7 
12. Humanities, Required Courses 0- 24 4.0 63.0 6.3 
13. Social Studies, Required Courses 0- 14 a1 51.9 5.9 
14. Other Required Cultural Courses 0- 18 £3 22.2 5.7 
15. Non-technical Electives O- 24 6.4 76.5 8.3 
16. Subtotal, Cultural Courses 3- 30 14.7 
17. Physical Education, etc. 0O- 8 1.8 50.6 3.5 
18. Military Studies 3 O- 12 a 48.1 6.5 
19. Other Non-technical Q- 4 0.3 235 1.3 
20. Subtotal, Physical, Military, etc. O- 16 5.2 84.0 6.2 
21. Att NON-TECHNICAL SuBJECTS, TOTAL 16- 43 27.5 _- —_ 
22. Mathematics, Chemistry and Physics 
23. Introductory & Review Mathematics 0- 10 4.4 79.0 5.6 
24. Analytical Geometry & Calculus 8- 16 11.6 100.0 11.6 
45. Differential Equations & Other O- 6 ES 44.4 2.8 
26. Subtotal, Mathematics 12- 22 17.3 
27. General Chemistry 4- 10 8.0 100.0 8.0 
28. Physical Chemistry 6- 13 8.5 100.0 8.5 
29. Organic Chemistry 5- 11 8.5 100.0 8.5 
30. Quantitative Analysis O- 8 4.2 98.8 4.2 
31. Qualitative Analysis 0O- 4 3 +i 3.0 
32, Other Chemistry 0- 5 0.3 9.9 3.3 
33. Subtotal, Chemistry 24- 37 30.8 
34. General Physics 8- 18 10.8 100.0 10.8 
35. Modern Physics 0- 3 0.2 8.6 2.6 
36. Subtotal, Physics 8- 20 11.1 
37, Matu., Cuemistry & Puysics, ToTaL 49- 68 59.2 
38, Engineering Graphics 
39. Grapuics, TOTAL 0- 9 4.7 4.7 97.5 4.8 
40. Economics, Business Law, Business Administration and Allied 
41. Economics, Principles of 0- 6 2.2 55.6 3.9 
42. Economics, Engineering 0- 6 0.7 23.5 2.8 
43. Bus. Law, Bus. Admin., etc. 0- 6 0.5 18.5 2.9 
. Eco., Bus. Law, Bus. ADMIN., TOTAL O- 11 3.4 70.4 4.8 
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TABLE 1—(Continued) 
Average Number Percent- Average 
of ECPD Credits age of 0. of 
Accredited ECPD 
Range of Accredited Institu- Credits 
: ECPD Curricula tions When 
Subject Credits of 1956-57 Offering Offered 
Item Item 1 Item 2° Item 3 Item 4 Item 5 
45. Mechanics of Solids 
46. Mechanics Oe 7 3.7 97.5 3.8 
47. Mechanics of Materials Oo 5 ; 3.1 97.5 3.2 
48. MECHANICS OF SOLIDs, TOTAL 2- 10 6.8 100.0 6.8 
49. Elementary Electrical Engineering 
50. Elementary Electrical Engineering Oe 8 4.7 98.8 48 
51. Elementary Electronics 0- 3 0.3 9.9 2.6 
52. ELECTRICAL ENGINEERING, TOTAL Oe- 9 5.0 100.0 5.0 
53. Nature and Properties of Materials A and B 
54. Physical Metallurgy 0- 4 1:2 40.7 2.9 
55. Other Category A Courses 0- 3 0.1 5.0 2.0 
56. Metallurgy oO 5 0.4 12.3 2.9 
57. Other Category B Courses Oe 5 0.6 28.4 2.1 
58. MATERIALS, TOTAL 0O- 8 23 67.9 3.4 
59. Supplementary Sciences and Practices 
60. Biology and Geology O- 8 0.2 4.9 3.8 
61. Heat Power 0O- 6 0.8 23:5 3.4 
62. Shop Practice O- 3 0.4 23.5 1.7 
63. Other oO 4 0.4 13.6 2.8 
64. SUPPLEMENTARIES, TOTAL oe 8 1.8 45.7 3.9 
65. Chemical Engineering 
66. Material and Energy Balances O- 8 3.8 98.8 3.9 
67. Thermodynamics 2- 10 4.8 100.0 48 
68. Chemical Kinetics Oe 5 0.5 18.5 28 
69. Subtotal, Chem. Process Principles 5- 17 9.1 
70. Unit Operations Theory 4- 13 7.6 100.0 7.6 
71. Unit Operations Laboratory 2- 7 4.1 100.0 4.1 
72. Subtotal, Unit Operations 8- 16 £7 100.0 11.7 
73. Chemical Engineering Design Q- 12 3.7 90.1 41 
74. Chemical Technology O- 7 24 75.3 3.6 
75. Investigational Skills O- 12 25 70.4 3.5 
76. Introduction to Chemical Engineering O- 4 0.8 38.3 2.0 
77. Instrumentation Oo 5 0.7 32.1 2a 
78. Unit Processes O- 3 0.6 27.2 y fy 
79. Trips Oo 3 0.3 21.0 15 
80. Fuels and Lubricants QO- 4 0.3 13.6 1.9 
81. Other 0O- 8 0.6 19.8 2.9 
82. Subtotal 5- 23 12:1 
83. CHEMICAL ENGINEERING, TOTAL 23- 45 32.9 
84. Technical Electives 
85. TECHNICAL ELECTIVES, TOTAL O- 12 36: 36 65.4 $5 
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Items 4 and 5. If all the institutions in- 
cluded in this survey offer the material in 
question, Item 4 is 100% and Items 3 and 
5 are identical. If only half offer the mate- 
rial, Item 5 is double Item 3. 


Item 6. Gross Credits. An effort was made 
to reduce all curricula to the common unit 
of ECPD credits by information gathered 
from the individual bulletins. 


Item 7. Net Credits. As explained earlier, 
the net credit figure removes certain vari- 
ables of procedure. It is the gross credits 
minus Items 20, 23, and that part of Item 14 
that consists of credits allowed for religious 
training courses (see Item 14 below). 


Item 8. Non-technical Subjects. In estab- 
lishing a definition of “non-technical sub- 
jects,” the most difficult and controversial 
points that arise are whether or not to re- 
gard various economics courses as cultural 
and, more broadly, whether Economics, 
Business Administration and Allied Subjects 
are to be classified as technical or non-tech- 
nical. (On this Economics question, the 
ASEE Committee is vague and indecisive, 
probably purposely so. ) 


Proceeding from the fact that economic 
factors enter into many engineering calcula- 
tions and decisions, in this survey courses in 
Economics, Business Administration and al- 
lied subjects are regarded as technical and 
professional rather than non-technical and 
cultural. Accordingly, they are arbitrarily 
classified with the technical subjects and ap- 
pear under Items 41, 42 and 43. 


Item 9. Written Communication Skills. This 
item covers courses commonly called English 
Composition, Composition and Rhetoric, 
English I and II, etc. Included here are 
courses devoted to writing skills alone, and 
also those devoted to the simultaneous de- 
velopment of both written and oral tech- 
niques of communication. In some cases, 
courses presented under a title such as Eng- 
lish Composition or English II are devoted 
partly to the development of communication 
skills and partly to belles lettres. Whenever 
the bulletin description permitted, a guesti- 
mate was made of the percentage of cultural 
material. This part was then shifted to Hu- 
manities (Item 12). 


Item 10. Oral Communication Skills. Listed 
here are courses variously described as 
Speech, Public Speaking or Oral Communi- 
cation, and devoted solely to speaking skills. 


Item 11. Subtotal, Communication Skills. 
Subtotals are listed to the left, totals to the 
a the credit column all-through Tables 

and 3, 
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Item 12. Humanities, Required Courses. 
Required courses in the humanities are here 
included. It is, of course, obvious that this 
item does not necessarily represent the total 
humanities content of the curriculum. A 
substantial fraction may be in non-technical 
electives (Item 15). 


Item 13. Social Studies, Required Courses. 
The same remarks apply to this item as ap- 
ply to Item 12. Also, in this study, the usual 
elementary courses in Economics have not 
been included amongst cultural material. 
They appear as technical material in Item 
41, Principles of Economics. 


Item 14. Other Required Cultural Courses. 
Included here are such subjects as Philos- 
ophy, Foreign Languages, Logic, Psychology 
and Ethics. Also included in this item are 
courses in religious training. 


Item 15. Non-technical Electives. All non- 
technical electives are included under this 
item. There is some unavoidable confusion 
in that the non-technical electives lists in- 
cluded in many engineering curricula em- 
brace not only courses defined in this report 
as cultural but also courses classified herein 
under Economics, etc. (Item 40) and Com- 
munication Skills (Items 9 and 10). Item 
15, therefore, consists largely but not solely 
of “cultural” material. In a few college bul- 
letins, credits are assigned merely to “elec- 
tives” with no indication as to whether the 
elective material is technical or non-tech- 
nical. (This practice should not be encour- 
aged.) In these cases, half the credit was 
arbitrarily included here and half under 
Technical Electives (Item 85). 


Item 16. Subtotal, Cultural Courses. See 
Item 15. 


Item 17. Physical Education, etc. This 
covers courses in Physical Training, Physical 
Education, Health Education, etc. They 
are included in this survey only when the 
courses are required and carry credits toward 
the degree. 


Item 18. Military Studies. These courses 
in Military Science, Air Science, etc., like 
those of Item 17, are included in this survey 
only when the courses are required and carry 
credit toward the degree. Hence the per- 
centage of accredited institutions at which 
military studies may be pursued is greater 
than the 48.1 per cent listed in Table 1. 


Item 19. Other Non-technical. This item 
embraces credit for material presented under 
such varied titles as Orientation, Introduc- 
tion to Engineering, Professional Develop- 
ment, Guidance, Seminar and Coordination. 
The courses have in common the fact that 
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they are essentially informal. They educate 
the student in various phases of university 
or professional life without requiring much, 
if any, preparation or formal, organized in- 
tellectual attack. (See discussion of Item 
76 below. ) 


Item 20. Subtotal, Physical, Military, etc. 
This subtotal is one of the items subtracted 
from the gross credits to obtain the herein 
defined net credit content of a curriculum. 


Item 22. Mathematics, Chemistry and 
Physics. This subdivision is presumed to 
coincide roughly with what is defined by 
the ASEE Committee on Evaluation of En- 
gineering Education as Basic Science. 


Item 23. Introductory and Review Mathe- 
matics. This item consists of algebra, trig- 
onomtery and, in general, any mathematics 
ordinarily preceding analytical geometry. 
It is another of the items subtracted from 
gross credits to obtain the so-called net 
credit content of a curriculum. 


Item 25. Differential Equations and Other. 
Ordinary differential equations and other 
mathematics over and beyond the usual dif- 
ferential and integral calculus are included 
here. 


Item 32. Other Chemistry. ‘This covers 
colloid, nuclear and electrochemistry, the 
chemistry of plastics, and other chemical 
specialties. 


Item 35. Modern Physics. Atomic Physics 
and Nuclear Physics are course titles typify- 
ing material represented by this item. 


Item 39. Graphics. This covers such course 
titles as Engineering Drawing, Descriptive 
Geometry, Drafting, etc. 


Items 41 and 42. Economics. The broader 
courses in economics are placed in Item 41. 
Courses more specifically aimed at chemical 
plant operation and the economics of equip- 
ment plant and process design comprise 
Item 42. There is unavoidably some over- 
lap. 


Item 43. Business Law, Business Adminis- 
tration, etc. This is a catchall for courses 
in management, business administration, la- 
bor relations, accounting and items of busi- 
ness law; patent law, contract law, etc. 


Item 45. Mechanics of Solids. This item 
represents one of the six engineering sciences 
listed by the ASEE Committee (loc. cit.). 


Item 46. Mechanics. 
both. 


Statics, dynamics or 


Item 47. Mechanics of Materials. This in- 
cludes courses in mechanics of materials or 
strength of materials, the application of me- 
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chanics to simple problems of design of 
structural members. Materials of Engineer. 
ing, the study of the production, applications 
and testing of engineering materials, is jp- 
cluded under Item 57. 


Item 50. Elementary Electrical Engineer. 
ing. Credits included here cover courses 
concerned mostly with d-c and a-c circuits, 
fields, magnetic circuits, measuring instru- 
ments and machinery. Treatment of elec- 
tronics is minor. 


Item 51. Elementary Electronics. Mate- 
rial is included under this item when de- 
voted mainly or completely to elementary 
electronics. 


Items 53-57. Materials Courses. In defer- 
ence to ASEE Committee discussion, courses 
relating to materials have been divided into 
two groups, A and B. Group A courses 
(Items 54 and 55) relate the properties of 
materials to “particle and aggregate struc- 
ture” in terms of solid-state physics and 
chemistry. Group B courses (Items 56 and 
57) employ a more pragmatic approach. 


Typical titles of Group A courses are 
Physical Metallurgy and Metallography, 
High Polymer Theory, and The Structure of 
Solids. Typical titles of Group B courses 
are Engineering Materials, Production and 
Application of Plastics, Engineering Metal- 
lurgy, Materials of Engineering. 


Item 59. Supplementary Sciences and 
Practices. This heading is a catchall for 
material not conveniently includable else- 
where and/or material currently considered 
by the majority to be supplementary or sec- 
ondary training for the undergraduate chem- 
ical engineer. 


Item 63. Other. Herein are included such 
items as surveying and structural design. 


Item 66. Material and Energy Balances. 
The subject matter covered here is often of- 
fered under the title Industrial Stoichiometry. 


Item 67. Thermodynamics. Usually chem- 
ical thermodynamics alone, but sometimes 
augmented by other thermodynamics courses. 


Item 70. Unit Operations Theory. Cur- 
rently interpreted to include courses in fluid 
flow and heat transfer, a confusion of terms. 


Item 73. Chemical Engineering Design. By 
chemical engineering design is meant the 
design of chemical engineering machinery, 
plants and/or processes, requiring the ap- 
plication of unit operations theory, chemical 
process principles and economic analysis. 


Item 74. Chemical Technology. The term 
chemical technology currently employed as 








Oct., 195! 


a cours 
so titlec 
ture an 
the ecc 
various 
whole, | 
chemic: 
compan 
ical pre 
duction 
plant k 
ment 0: 
tive 01 
Some — 
Techno 
Industri 
dustrial 
Techno 


Item 7! 
embrac 
techniq 
fessiona 
idea in 
(literat 
(experi 
thereof. 
Thesis, 

Practice 


Item 76 
ing. G 
ease th 
curricul 
curricul 





50—No. 1 


"sign of 
ngineer- 
lications 
s, is in- 


ngineer- 

courses 
circuits, 
- instru- 
of elec- 


Mate- 
hen de- 
mentary 


n defer- 

courses 
led into 
courses 
arties of 
e struc- 
ics and 
56 and 
oach, 


Ses are 
graphy, 
cture of 
courses 
ion and 
- Metal- 


es and 
hall for 
le else- 
isidered 
or sec- 
e chem- 


ed such 
esign. 

alances. 
ften of- 
lometry. 
y chem- 
netimes 
courses. 


, Cur- 
in fluid 
f terms. 
gn. By 
ant the 
chinery, 
the ap- 
hemical 
ysis. 


he term 
oyed as 








Oct., 1959 





WHAT IS CURRENT B.Cu.E. CURRICULUM? 71 


TABLE 2 


THE Harp Core CurRICULUM 








National Average 
No. of 


Credits 
(From Table 1) 





Subject 

Item 9. Written Communication Skills 6.5 
Item 24. Analytical Geometry and Calculus 11.6 
Item 27. General Chemistry 8.0 
Item 28. Physical Chemistry 8.5 
Item 29. Organic Chemistry 8.5 
Item 30. Quantitative Analysis 4.2 
Item 34. General Physics 10.8 
Item 39. Graphics 4.7 
Item 46. Mechanics aa 
Item 47. Mechanics of Materials 3.1 
Item 50. Elementary Electrical Engineering 4.7 
Item 66. Material and Energy Balances 3.8 
Item 67. Thermodynamics 4.8 
Item 70. Unit Operations Theory 7.6 
Item 71. Unit Operations Laboratory 4.1 
Item 73. Chemical Engineering Design 3.7 

98.3 





a course title is broad and diffuse. Courses 
so titled cover such varied topics as the na- 
ture and peculiarities of chemical industry, 
the economic interrelationships between its 
various branches and with industry as a 
whole, flow sheets of outstandingly important 
chemical processes, chemical machinery, 
company organization and operation, chem- 
ical process calculations applied to the pro- 
duction of important products, factors of 
plant location, and still others. The treat- 
ment of content may be essentially descrip- 
tive or involve considerable calculation. 
Some typical course titles are Chemical 
Technology, Chemical Processes, Chemical 
Industry, Industrial Chemical Processes, In- 
dustrial Chemistry, Chemical Engineering 
Technology. 


Item 75. Investigational Skills. This item 
embraces courses designed to develop the 
techniques for attacking and solving pro- 
fessional problems by formal discussion and 
idea interchange (seminar), library search 
(literature thesis), laboratory investigation 
(experimental thesis) or any combination 
thereof. Typical course titles are Seminar, 
Thesis, Research, Special Problem, Library 
Practice. 


Item 76. Introduction to Chemical Engineer- 
ing. Grouped here are courses designed to 
ease the transition from the pre-engineering 
curriculum to the rigors of the professional 
curriculum. The courses contain such items 


as simple material and heat balances, use of 
tools such as the slide rule and special co- 
ordinate paper, solution of elementary eco- 
nomic problems, construction and reading of 
graphs, plots, flow sheets, etc. To be classed 
here, courses must have a substantial content 
of such simple technical material. Other- 
wise they have been included in Item 19. 
Course titles include Introduction to Engi- 
neering, Engineering Analysis, Chemical En- 
gineering Fundamentals, Engineering Prob- 
lems. 


Item 77. Instrumentation. This is a con- 
densed title covering courses devoted to the 
measurement and control of process variables. 


Item 79. Trips. Trips courses are only in- 
cluded in this study when they carry credit 
toward the degree. In some institutions stu- 
dents are required to take a course of this 
nature without credit. 


Item 85. Technical Electives. All technical 
electives are included here. In those few 
cases where credit is assigned to “Electives” 
and the college bulletin gives no indication 
whether the elective material is technical or 
non-technical, half the credit is arbitrarily 
included here and half with Non-technical 
Electives, as explained above under Item 15. 


Analyzing One’s Own Curriculum 


By applying the procedure and defini- 
tions established above, one may anaylze 
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one’s own curriculum and, with the aid 
of Table 1, determine to what extent it 
conforms with or deviates from the 
“norm.” 

No case will be made here either for 
conformity or deviation. That there 
must be both is almost self-evident. Too 
little conformity, that is, too wide a spread 
in kind and amount of curriculum would 
imply the availability of “cheap” or 
“easy” degrees somewhere and would 
tend to rob the bachelor’s degree of 
meaning. On the other hand, construc- 
tive change and progress can only be ac- 
complished by pioneering trial and ex- 
perimentation, which in turn cannot be 
accomplished except by deviating from 
the “norm,” whatever that may currently 
happen to be. Finally, it might be well 
to remind ourselves that any large devia- 
tion from the current norm may be trace- 
able to stagnation as well as to fermenta- 
tion. It may indicate a lack of aware- 
ness or a reluctance to change with the 
requirements of the times. 


The “Hard Core” Curriculum 


If, as a matter of interest, one arbi- 
trarily defines any subject offered in 90% 
or more of the accredited curricula as 
“indispensable,” one may then tabulate 
the so-called hard core curriculum shown 
in Table 2. 

This hard core represents 72% of the 
current net credit content. It so hap- 
pens that there is a rather sharp line of 
demarcation between this arbitrarily de- 
fined hard core and the rest of the cur- 
riculum. It will be interesting to see 
how this hard core changes in the future, 
both quantitatively and qualitatively. 


Comparison of High- with Low-Cultural- 
Percentage Curricula 


From the 81 curricula that were sur- 
veyed to compilé Table 1, two groups of 
eight have been separated. The first 
group consists of that 10% of the cur- 
ricula highest m cultural course credits. 
This will be called the H-C-P group. 
The second group is comprised of that 
10% of the accredited curricula lowest 
in cultural course credits, the L-C-P 
group. Averages have been calculated 
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on these two groups with the results 
shown in Table 3. 

A much discussed current recommen- 
dation of the ASEE Committee (p. 13 of 
the Report) is that “about one-fifth of 
the curriculum should be devoted to 
humanities and social studies.” This may 
be interpreted to mean about 27.5 or 
about 29.5 ECPD credits, depending on 
whether one takes one-fifth of the average 
net credits or average gross credits, 
From the Report it is not clear whether 
English Communication Skills and Prin- 
ciples of Economics (Items 9, 10 and 41 
of Table 1) are intended to be included 
in this fifth of the curriculum. Nor is it 
made clear that the intention is to rule 
them out. Nevertheless, the figures in 
Table 3 indicate that the H-C-P group 
happens to have a cultural content rather 
close to the ASEE Committee’s recom- 
mendation.2, The cultural course con- 
tent of the L-C-P group, on the other 
hand, is well below the current average 
for accredited curricula. From Table 3 
the indicated difference of 19.5 credits 
in Item 16 between the two groups is 
substantial. The purpose of this com- 
parison will be to ascertain, in a sense, 
what is removed from the curriculum 
when the cultural content is increased to 
the extent recommended by the Commit- 
tee and in what important areas, if any, 
the curriculum suffers serious attrition 
or damage. 

Examination of the bulletins of institu- 
tions in the H-C-P group showed that of 
the 11.1 credits of non-technical electives 
in Item 15, Table 3, about two could 
readily represent work in communication 
skills and another three or four credits in 
the study of economics, particularly Item 


2 One accredited institution recently un- 
derwent a periodic review by accreditation 


agencies. The curriculum currently con- 

tains: 
Item 6. Gross Credits 145 
Item 7. Net Credits 141 
Item 11. Communication Skills 7 
Item 12. Humanities 6 
Item 13. Social Studies 9 
Item 16. Total, Cultural 15 
Item 41. Principles of Economics 0 


The accreditation agencies recommended 
that “the humanistic-social stem be incre 
by about six credits.” 
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Highest Cultural Lowest Cultural 
Percentage Group Percentage Group Difference. 
Average Number of Average Number of 
ECPD Credits ECPD Credits —_- 1 
Item Subject Column 1 Column 2 Calan 2 Item 
6. Gross Credits 147.3 147.0 6 
7. Net Credits 137.8 137.9 7 
8. Non-technical Subjects 8 
9, Written Communication Skills 4.6 7.8 — 3.2 9 
10. Oral Communication Skills 0.4 i — 09 10 
11. Subtotal, Communication Skills 5.0 9.1 — 41 ii 
12. Humanities, Required Courses 6.9 2.1 +48 12 
13. Social Studies, Required Courses 6.6 12 +54 13 
14. Other Required Cultural Courses 1.5 0.9 +06 14 
15. Non-technical Electives tit 2.4 +87 15 
16. Subtotal, Cultural Course 26.1 6.6 +195 16 
17. Physical Education, etc. 1.8 1.9 — 01 17 
18. Military Studies 4.1 52 +29 18 
19. Other Non-technical 0.2 0.5 — 03 19 
20. Subtotal, Physical, Military, etc. 6.1 3.6 +25 20 
21. Att NON-TECHNICAL SUBJECTs, TOTAL 37.3 19.4 +179 21 
22. Mathematics, Chemistry and Physics 22 
23. Introductory & Review Mathematics 3.4 5.5 — 2.1 23 
24. Analytical Geometry & Calculus 11.5 11.6 — 0.1 24 
25. Differential Equations and Other 0.4 1.1 — 0.7 25 
26. Subtotal, Mathematics 15.3 18.3 — 30 26 
27. General Chemistry 8.3 8.1 + 0.2 27 
28. Physical Chemistry 8.0 8.5 —-05 28 
29. Organic Chemistry 8.4 8.4 0.0 29 
30. Quantitative Analysis 4.1 41 0.0 30 
31. Qualitative Analysis 1.4 0.8 +06 31 
32. Other Chemistry 0.4 0.3 +01 32 
33. Subtotal, Chemistry 30.5 30.1 +04 33 
34. General Physics 11.3 11.4 —0O1 34 
35. Modern Physics 0.0 0.4 — 04 35 
36. Subtotal, Physics 11.3 11.8 — 05 36 
37, Matu., CHemistry & Puysics, ToTAL 57.0 60.1 — 3.1 37 
38. Engineering Graphics 38 
39. Grapuics, TOTAL SS) 235 54 54 —19 39 
40. Economics, Business Law, Business Administration and Allied 40 
41. Economics, Principles of $ —41 41 
#2. Economics, Engineering 0.6 1.0 — 04 42 
43. Bus. Law, Bus. Admin., etc. 0.0 1.8 —18 43 
44. Eco., Bus. Law, Bus. ApMIN., TOTAL 1.0 73 — 63 44 


TABLE 3 


COMPARISON OF H1GH-CULTURAL—PERCENTAGE CURRICULA WITH 


Low-CuULTURAL-PERCENTAGE CURRICULA 
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TABLE 3—(Continued) 
Highest Cultural Lowest Cultural 
Percentage Group Percentage Group Difference. 
Average Number of Average Number of 
ECPD Credits ECPD Credits — 1 
Item Subject Column 1 Column 2 Caheua 2 Item 
45. Mechanics of Solids 45 
46. Mechanics 3.8 4.0 — 0.2 46 
47. Mechanics of Materials 2.4 3.4 —10 47 
48. MECHANICS OF SoLips, TOTAL 6.1 74 —13 48 
49. Elementary Electrical Engineering 49 
50. Elementary Electrical Engineering 4.9 5.0 — 01 50 
51. Elementary Electronics 0.0 0.0 0.0: (St 
52. ELECTRICAL ENGINEERING, TOTAL 4.9 50 — 041. .8 
O35: Nature and Properties of Materials, A and B 53 
54. Physical Metallurgy 1.4 1.6 — 02 S54 
55. Other Category A Courses 0.0 0.3 — 03 55 
56. Metallurgy 0.4 0.4 0.0 56 
57. Other Category B Courses 0.1 0.1 0.0 57 
58. MATERIALS, TOTAL 1.9 24 —05 58 
59. Supplementary Sciences and Practices 59 
60. Biology and Geology 0.0 0.3 -—- 03 6 
61. Heat Power 0.1 2.5 — 24 61 
62. Shop Practice 0.0 0.4 — 04 68 
63. Other 0.0 0.6 — 0.6 63 
64. SUPPLEMENTARIES, TOTAL 0.1 38 — 3.7 6 
65. Chemical Engineering 65 
66. Material and Energy Balances 4.8 4.1 +07 66 
67. Thermodynamics SS 4.6 + 0.7 67 
68. Chemical Kinetics 0.4 it — 07 68 
69. Subtotal, Chem. Process Principles 10.4 9.8 +06 69 
70. Unit Operations Theory 7.3 7.9 — 06 70 
71. Unit Operations Laboratory 4.1 3.4 +07 71 
72. Unit Operations, Subtotal 11.4 fg +01 72 
73. Chemical Engineering Design 2.9 4.6 —17 7 
74. Chemical Technology 2.8 2.6 +02 74 
75. Investigational Skills 4.4 2.9 +15 
76. Introduction to Chemical Engineering 0.3 1.0 — 07 76 
77. Instrumentation 0.0 0.3 — 03 77 
78. Unit Processes 0.3 0.8 —-05 7 
79. Trips 0.2 0.0 +02 79 
80. Fuels and Lubricants 0.0 0.5 — 05 80 
81. Other 0.1 0.3 — 0.2 81 
82. Subtotal 11.0 13.0 — 20 82 
83. CHEMICAL ENGINEERING, TOTAL 32.6 34.0 — 2.6 8 
84. Technical Electives 84 
85. TECHNICAL ELECTIVES, TOTAL 30 .30 24 24 +06 & 
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4], Hence, in comparing the figures in 
Table 3 one should realize that the dis- 
parities between the H-C-P and L-C-P 
groups with regard to Items 11, 16 and 
44 (Subtotal, Communication Skills; Sub- 
total, Cultural Courses and Total, Eco., 
Bus. Law, Bus. Admin., etc.) may not 
be as large in fact as they appear from 
the numbers in the table. It is never- 
theless apparent that the large increase 
in cultural content represented in the 
H-C-P group is accompanied by sizable 
reductions in Items 44 and 64 and more 
modest reductions in Items 37, 39, 48 
and 83. 

It is interesting to note that most of 
the loss in Item 37 (Mathematics, Chem- 
istry and Physics) stems from a reduc- 
tion in credit given for the study of 
algebra and trigonometry, and that the 
loss in Item 83 (Chemical Engineering) 
occurs outside the realm of chemical 
process principles and unit operations. 

The reductions in Items 11 and 23 
(Communication Skills and Introductory 
and Review Math) could be interpreted 
as an insistence that the three R’s be 
taught and mastered in high school, not 
in college with credit toward an engineer- 
ing degree. 

Finally, from a study of Tables 1, 2 
and 3, it is probably safe to admit that 
the cultural content of the average ac- 
credited Ch.E. curriculum of 1956-57 
may be increased by six ECPD credits 
without exerting undue or irreparable 
violence upon it. 


Discussion of Table 1 


As previously noted, the ASEE Com- 
mittee recommends that “about one fifth 
of the curriculum should be devoted to 
humanistic and social studies.” Refer- 
ting to Gross and Net Credits, Items 6 
and 7 of Table 1, this could mean one 
fifth of anything from 118 to 160 credits, 
depending upon individual curricula and 
individual interpretations. Also, as pre- 
viously noted, the Committee does not 
make clear whether or not English com- 
munication skills and principles of eco- 
nomics are to be included as part of the 
recommended one fifth of the curriculum. 
These subjects have an average value of 
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9.8 ECPD credits (Items 9, 10 and 41 
of Table 1). 

As a consequence of these ambiguities, 
in one actual case of an institution whose 
1956 curriculum is on the low side in 
cultural content, two reasonable but dif- 
ferent interpretations indicate that as 
few as 9 credits or as many as 20 credits 
of cultural subjects would have to be in- 
troduced to bring this particular curric- 
ulum up to the indicated one fifth in hu- 
manistic and social studies. Taking due 
recognition of the fact that a committee 
offering suggestions on a subject such as 
curriculum revision would make a mis- 
take in attempting to pinpoint its recom- 
mendations, the recommendation under 
discussion is still too vague to serve as a 
truly satisfactory working maxim. 

Mathematics in the realm of differen- 
tial equations and beyond (Item 25, Ta- 
ble 1) is an area where the current cur- 
riculum is obviously weak in the eyes of 
the Committee, which believes that “or- 
dinary differential equations and their ap- 
plication to the solution of physical prob- 
lems lie close to the boundary of min- 
imum acceptability of mathematics in any 
satisfactory engineering curriculum.” It 
will be seen that somewhat less than half 
of the accredited curricula include such 
material. 

Only 8.6% of the accredited curricula 
include a required undergraduate course 
in modern physics (Item 35). The Com- 
mittee has strongly urged such inclusion. 

Credit devoted to electronics is shown 
as a separate item (Item 51) in Table 1 
to offer some measure of the extent to 
which this subject is included in current 
curricula in light of the Committee’s feel- 
ing that it should be an integral part of 
all engineering curricula. About one 
tenth of the accredited curricula have 
courses which deal wholly or substantially 
with electronics. 

In Table 1, courses devoted to mate- 
rials are divided into two groups, A and 
B. The Committee lists “Nature and 
Properties of Materials (relating particle 
and aggregate structure to properties)” 
as one of the six main branches of engi- 
neering science (p. 14 of the Report). 
It recommends inclusion of courses deal- 
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ing with this subject. The recommenda- 
tion is accompanied by the provocative 
statement that “forward-looking engineers 
are searching the recent advances in 
solid-state theory and chemistry for an 
entirely new and fundamental scientific 
approach to the study of the behavior of 
materials. This field appears to be al- 
most ready for engineering conquest and 
its development will bear very close 
watching by engineering educators.” 


Vol. 50—No. 1 


Group A courses approach the study of 
materials from the viewpoint indicated as 
desirable by the Committee (see defini- 
tions of Items 54-57 of Table 1). IE this 
area is as important as the Committee 
seems to feel, the current curriculum js 
particularly weak here. Less than half 
the accredited curricula include courses 
in physical metallurgy and only two con- 
tain required courses in high polymer 
theory or solid state physics. 


GRADUATE CO-OPS AT CINCINNATI 


A new experiment in cooperative education—combining graduate studies and 
research in engineering and the physical sciences—was initiated this fall at the Uni- 
versity of Cincinnati in its College of Engineering and Graduate School of Arts and 


Sciences. 


This extension of cooperative education will combine study for master’s 


and doctor’s degrees with basic research under fellowships sponsored by industry. 
Doctorates in physics and chemical and metallurgical engineering will be offered 
first. It is hoped the program may be expanded later into other areas. 


NEW MATHEMATICAL FUNCTIONS 


SERIES AVAILABLE 


A series of new mathematical functions based on the repeated 
indefinite integrals of Cauchy’s function e-“/”? and the function 
e — p’cot*x (e being the Naperian base) has been constructed by 


David Briansky, a consulting engineer. 


He says that these func- 


tions quite flexibly represent curves for magnetic saturation, elec- 
tron flow, fluid viscosity, deformation of material, fatigue of mate- 
rial, thermal stresses, chemical and’ electrochemical reactions, and 


other phenomena. 
dimensional representations. 


The functions are suitable for two and three 


Mr. Briansky is willing to share the results of his researches 


without fee. 


Correspondence should be addressed to: 


David Briansky 
3850 Sedgwick Avenue 
Bronx 63, New York 
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EXPERIENCE IN TEACHING 
THERMODYNAMICS AND FLUID MECHANICS 
AS AN INTEGRATED COURSE 


R. K. PEFLEY 


Head of M. E. Dept., University of Santa Clara 


R. 1. MURRAY 


Assistant Professor of Fluid Mechanics, University of Santa Clara 


If we examine the responsibilities 
of engineering educators for the im- 
mediate years ahead, we become 
aware of several severe challenges. 
We must digest and organize for pres- 
entation a body of knowledge that is 
increasing in amount and complexity 
at a rapid rate due to large scale in- 
ternational political forces. These acts 
of digestion and integration must be 
so efficient that the imaginative stu- 
dent may continue to be ferried to the 
frontiers of knowledge well before his 
peak of creativeness has been reached. 
At the same time, we must expand our 
facilities and orient our programs to 
cope with a rapidly growing number 
of students who will seek training. As 
a partial response to these challenges 
we present arguments for integrating 
elementary fluid mechanics and ther- 
modynamics. 

Integration, by definition, is the act 
of making whole. Thus it is proposed 
that these two general purpose courses, 
taught separately, are less intelligible 
than when presented in combined 
form. Let us briefly expose the evi- 
dence that leads to such a conclusion. 

There are many subject areas which 
require the principles of fluid flow 
and thermodynamics: heat transfer, 
aerodynamics, turbo machinery, power 
plants, and propulsive systems. Here 
one finds the principles of fluid me- 
chanics and thermodynamics so inex- 


tricably related that they are more 
and more frequently presented as a 
unified set of tools for attacking prob- 
lems. Engineering educators asso- 
ciated with aeronautical courses and 
companion gas dynamics courses were 
the first to recognize this interdepend- 
ence. This evidence strongly suggests 
that the elementary courses may have 
much in common. 

Fluid mechanics, by definition, is 
that branch of physical science which 
deals with the motion of fluids. It is 
concerned with the storage and trans- 
mission of fluids, and the forces they 
exert on other bodies. When a fluid 
moves, energy is involved; and the 
laws of thermodynamics can consti- 
tute some of the most powerful tools 
for analyzing this motion. 

Engineering thermodynamics is the 
study of the storage, transmission, and 
transformation of energy. In the ma- 
jority of thermodynamic systems of in- 
terest to the engineer, the working 
substance is a fluid. That is, it is a 
fluid to which energy is added, within 
which it is transformed and from 
which it is extracted. 


Points in Common 


From these definitions it becomes 
increasingly apparent that the two 
courses have a great deal in common. 
One is a study of fluid transportation 
and storage and the energy associated 
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with these acts. The other is a study 
of energy transformation, storage, and 
transmission, where the principle sub- 
stance of interest is a fluid. 

Let us inquire into some of the 
basic details of the subject areas for 
further arguments. 

The physical properties of matter 
common to both courses are extensive. 
Some are: pressure, temperature, den- 
sity, viscosity, coefficients of compres- 
sibility and cubical expansion, veloc- 
ity, surface tension, enthalpy, and 
internal thermal energy. If the courses 
are separate, and taught from separate 
texts, these properties are often pre- 
sented with conflicting emphasis, di- 
mensions and notation. Further, the 
property, entropy, which should be 
common to both areas, is not so pre- 
sented. 

The concepts of state and process 
as well as the concept of a continuum 
are common to both subject areas, yet 
the frictional processes of fluid me- 
chanics are rarely associated with the 
irreversible processes of thermody- 
namics. Head loss is seldom identi- 
fied as a transformation and degrada- 
tion of energy. The student frequently 
comes to the conclusion that energy is 
destroyed in a frictional process. He 
can benefit if this confusion is elim- 
inated. 

The shifting of our point of ob- 
servation from an element of matter 
to a boundary in space is an impor- 
tant operation in both subject areas, 
yet it is difficult to find both a fluid 
mechanics and thermodynamics text 
that use the same method and nota- 
tion in performing this transformation. 

Work associated with flow processes 
is an important and common term to 
both subject areas but it is difficult to 
find the term adequately discussed in 
elementary fluid mechanics texts and 
to expect the beginning student to see 
the equivalence in any pair of texts is 
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asking for an insight that he does not 
generally possess. 

A very serious shortcoming arises 
when physical principles are consid- 
ered. The physical principles that 
are, or should be, introduced and 
drawn upon for evaluation and ex. 
planation of many processes common 
to both subject areas are currently iso- 
lated by the segregation of the two 
subjects. Classically, fluid mechanics 
texts emphasize Newton’s Laws of 
motion, and the conservation of mat- 
ter principle. Authors frequently 
evolve an energy principle from this 
approach with the result that the 
“total energy” of a fluid stream neg- 
lects thermal energy. The first law 
of thermodynamics may be touched 
upon, but too frequently its utility in 
explaining where energy resides is not 
exploited. The second law of ther- 
modynamics is generally ignored in 
fluid mechanics texts. As a result, 
there is no way of identifying the di- 
rection of spontaneous processes. As 
an example, entropy can conveniently 
be used to show that the opposite of 
the hydraulic jump cannot occur; but 
this is seldom done. 

If we examine the indicies of a 
cross-section of elementary thermo- 
dynamics texts, we are startled to 
realize that the majority do not list 
Newton or his laws nor do they list 
momentum or impulse. Yet, the ma- 
jority list impulse turbines of the 
steam variety. This is incongruous. 
Can the torque imparted to the sta- 
tionary turbine wheel be determined 
from the state changes of the fluid 
passing through it by use of the first 
law of thermodynamics? It cannot, 
but Newton’s equations of motion will 
yield the answer. If the prediction 
of torque is desired when the wheel 
is in motion, application of the im- 
pulse-momentum principle usually al- 
lows the most direct approach to the 
problem. 
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The Experiment 


These arguments, and many others, 
coupled with the eternal argument 
about which course will come where 
in the curriculum, led us to experi- 
ment with an integrated course. The 
course is a one year junior level course 
consisting of lectures and laboratory. 
It is designed to present a digestible 
mixture of properties, property rela- 
tionships, principles, and processes. It 
starts with basic concepts and simple 
systems, and builds continuously to 
the evaluation of mixtures of sub- 
stances experiencing complex proc- 
esses. 

Initially the fixed mass system is 
dealt with in solid, liquid, and gaseous 
fom in the rest state. This simple 
system permits an introduction to 
many important properties and prop- 
erty relationships as well as to New- 
ton’s equations of motion and the first 
lav of thermodynamics. The fluid 
phases of matter are reinvestigated 
under the conditions of simple motion. 
After a discussion of the concepts of 
streamlines, and laminar and turbu- 
lent flow, Euler’s equations of motion 
are derived. The point of view now 
shifts from the observation of a fixed 
element of matter to a fixed boundary 
in space. The mathematical expres- 
sions of the conservation principles of 
matter, momentum and energy are 
transformed to this new frame of ref- 
erence. Elementary problems dealing 
with pipe flow, jets, pumps, turbines, 
propellers, and heat exchangers are 
thoroughly investigated in order to 
consolidate the student’s understand- 
ing of these principles and make him 
more aware of the degradation of 
energy. At this point the second law 
of thermodynamics is introduced, the 
property entropy is discovered and a 
thorough discussion of property rela- 
tionships for all of the phase regions 
is carried on. The fixed mass and 
bounded space systems are reconsid- 
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ered with further insight into their 
process and cycle behavior. 

It is believed that the material pre- 
sented thus far is the minimum core 
material; that is, the material which 
all engineering students should recog- 
nize and be able to handle with pro- 
ficiency. However, time is still avail- 
able for applying this material in an 
introductory way to: 


(a) incompressible and compres- 
sible flow processes in both 
constant and variable area 
ducts. 

(b) refrigeration and heat power 
systems. 

(c) air conditioning processes and 
to combustion. 


Added relationships, definitions, and 
techniques are presented with these 
topics. 

Since the laboratory runs concur- 
rently with the lecture, it has been 
found ideal to start with experiments 
which permit the introduction of di- 
mensional analysis. This allows the 
student to deduce generalized rela- 
tionships which he may subsequently 
derive in the class room. The ap- 
proach shows him the power of di- 
mensional analysis when his ability 
is inadequate to derive a generalized 
solution to a problem. Yet, this ap- 
proach can be made at this point with 
relatively elementary experiments such 
as determining the pressure drop for 
laminar flow in pipes, or the pressure 
drag coefficient for a simple aerody- 
namic flow configuration. 

After several experiments of this 
type, the lecture material is sufficiently 
advanced so that the laboratory can 
be oriented to support and expand the 
material being presented in the lec- 
ture. 

In the senior year, mechanical engi- 
neers are expected to expand their 
basic and applied knowledge in these 
areas through additional courses. Civil 
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engineers take a subsequent course 
in hydraulic engineering, and elec- 
trical engineers extend their back- 
ground in this area through a course 
in heat transfer. 

We have presented some of the 
arguments why elementary engineer- 
ing thermodynamics and fluid me- 
chanics should be integrated. We be- 
lieve that we have been successful in 
accomplishing the change at the Uni- 
versity of Santa Clara. We are of the 
opinion that the students are able to 
make a more logical approach to solv- 
ing problems in this area as a result 
of the integration. We are convinced 
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that they are better prepared to enter 
courses in aerodynamics, propulsion 
systems, advanced fluid mechanics, 
and heat transfer; but perhaps the 
best evidence of whether the course 
integration is correct or not is the fact 
that none of the instructors who have 
presented the integrated course have 
any desire to return to the old system, 
Our conclusion is that integration of 
elementary engineering thermodynam- 
ics and fluid mechanics allows a more 
efficient presentation of these subject 
areas with the result that a more com- 
prehensive appreciation is acquired by 
the student for the time invested. 


NEW RADIO TELESCOPE AT MICHIGAN 


The University of Michigan’s 85-foot-wide steerable radio tele- 
scope is nearing completion. 

Completion date of the 10-story-high antenna structure was mid- 
October, says Prof. Fred Haddock, director of the radio telescope 
project, which is being administered by the Departments of Astron- 
omy and Electrical Engineering. 

Haddock expects the dish will be in full operation no later than 
early next spring. Total cost of the facility, which is situated atop 
Peach Mountain 16 miles west of Ann Arbor, will amount to 
$300,000, most of which is being supplied by the Office of Naval 
Research. When completed the dish will stand nearly 1,100 feet 
above sea level and will operate day and night, weather permitting. 

The telescope also will provide a training and research facility 
for faculty and students in the relatively new field of radio 
astronomy. 

The new dish is the second radio telescope erected atop Peach 
Mountain. In August, 1957, a 28-foot wide unit for solar observa- 
tions was placed there, and already it has provided “new and un- 
usual” signals from the sun. 


FRESHMAN ENGINEERS AT COLUMBIA 


Columbia University’s School of Engineering opened its doors 
to freshmen this Fall for the first time since 1914. 

A small group of highly qualified graduates of secondary schools 
began the new undergraduate program leading to a bachelor’s 
degree in Engineering. It will constitute the first freshman engi- 
neering class in 45 years. 

Through the years the entering class is expected to grow to a 
maximum of 200. 








cor 
FOR 
of the 


Whe 
velopn 
we th 
develo 
velopn 

For 
gineer 
cessful 
about- 
comple 
experi 
man ré 
He mi 
neerin 
things 
—not ¢ 

For 
ing, he 
that pe 
and ca 
gineer. 
by in 
taught 
entific 
concer: 
terial 1 
becom 
real th 
fect, ar 
tities o 
ally in 
sions. 
“part-c 
examin 

Obje 
us that 
lustrati 
our stu 








Jol. 50—No, | 


1 to enter 
ropulsion 
1echanics, 
haps the 
1€ course 
s the fact 
who have 
irse have 
d system, 
Zration of 
10dynam- 
7S @ more 
e subject 
ore com- 
quired by 
sted, 


le- 


id- 
ype 
on- 


an 
‘op 


val 
pet 
ag. 
ity 
lio 
ch 


Ja- 
in- 








CONSULTING PRACTICE 
FOR PROFESSIONAL DEVELOPMENT 


of the Young Engineering Teacher 


MILTON ALPERN 


Assistant Professor of Civil gn eer 


The Cooper Union, Cooper Square, New York 3, New Yor 


When we speak of professional de- 
velopment of the engineering teacher, 
we think primarily of two aspects: 
development as an engineer and de- 
velopment as a teacher. 

For the instructor to become an en- 
gineer able to teach engineering suc- 
cessfully, he must practice—not read 
about—true engineering with all of its 
complexes of theory and guesses, of 
experience and probabilities, of hu- 
man relations and costs and deadlines! 
He must come to realize that engi- 
neering means getting the most out of 
things and people as they actually are 
-not as theory would have them be. 

For the student to learn engineer- 
ing, he must see and come to respect 
that part of his instructor’s experience 
and capability which advertises—“En- 
gineer.” The student must learn (and 
by inference, therefore, must be 
taught) the general application of sci- 
entific knowledge to practical facts 
concerning the production of the ma- 
terial things of life. His mind must 
become accustomed to the fact that 
teal things are always less than per- 
fect, and that responsibility for quan- 
tities of someone else’s dollars is usu- 
ally involved in his professional deci- 
sions. He must come to realize that 


‘part-credit” is seldom granted in the 
examinations of real life. 

Objective considerations should tell 
us that we do not provide a valid il- 
lustrative example of engineering to 
our students solely by our participa- 


Recommended by the YET’s 


tion in research or in pursuit of ad- 
vanced degrees! In contrast, the real 
catalyst for successful engineering 
education is the practice of actual en- 
gineering by the engineering teacher. 
With this practice, too, will come true 
professional development, marked by 
recognized success both as an engi- 
neer and as a teacher. 

The method of gaining such prac- 
tical experience is by participation in 
part-time employment or consultation 
assignments with engineering firms, 
and following problems through to 
their conclusions—through all the 
muck, mire, routine, and glory in- 
volved. 

Where can the engineering edu- 
cator get the time? He can generally 
find between 10 and 20 hours per 
week of overtime for such efforts. 
Of course, some of the those hours 
may have to be borrowed from his 
family, and others from casual student 
contacts. In part, too, many engi- 
neer schools now do, and more cer- 
tainly should, recognize the value of 
such professional practice on the part 
of their engineering faculty. The in- 
vestment is a rewarding one, with 
substantial returns in both profes- 
sional development and in general 
knowledge of what the score really is. 

How about money? There is 
money to be made by such activities. 
When you have something to con- 
tribute to industry, industry gains by 
use of your services for a proper pro- 
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fessional fee. This is an ideal way to 
share and extend faculty skills and 
productivity without leaving teaching, 
without robbing staffs, and without 
competitive conflict. Further, once 
recognized as a proper procedure, this 
is a splendid way to bridge the gap 
between the true economic worth of 
a faculty member and the inadequate 
funds usually available to pay for his 
teaching. 

Must you specialize? Sprouting 
from your chosen area of knowledge, 
you will find contacts with a surpris- 
ingly large array of relevant informa- 
tion from other fields, seemingly re- 
mote from yours. For instance, the 
civil engineer can learn much from 
developments in the electrical field, 
and vice versa. You will find that 
normal communication between the 
various technical fields is actually 
very poor, but that consulting work 
at high levels will increase both your 


NEW PROFESSORSHIPS 


Vol. S0—No, | 


intake and outflow of information, 
Your specialty turns out to be both 
the key to and your initial offering for 
entrance into fresh and new areas of 
technical interest. 

Let us remember that we in educa. 
tion are both engineers and teachers, 
Our professional development as en. 
gineering teachers must involve the 
practice of engineering, otherwise it 
may be considered as less than com- 
plete and our contributions to our 
students must be less than the best. 

This writer and many of his asso- 
ciates are currently concerned over 
the general trend in engineering edu- 
cation away from this qualification of 
practical experience. It is our opinion 
that this is a mistake which the engi- 
neering profession may pay a heavy 
price for before correction. But that 
should be the subject of another 


paper. 


AT NORTH CAROLINA STATE 


The North Carolina Engineering Foundation has announced 
plans to finance the establishment of seven distinguished professor- 
ships in the School of Engineering at North Carolina State College. 

Edwin A. Clement of Raleigh, president of the Foundation, said 
the professorships—designed to retain and attract top-ranking teach- 
ers and scientists for service in the State College School of Engi- 
neering—have been authorized by the Executive Committee of the 
Board of Trustees of the Consolidated University of North Carolina. 
Establishment of the professorships will enable the college to pro- 
vide substantial supplements to the State salary scale for the em- 
ployment of a core of outstanding engineering educators. 

Since it was organized in 1944, the Engineering Foundation has 
provided financial support to the college’s School of Engineering. 
The professorships are a further extension of this support. Dr. J. 
Harold Lampe, dean of engineering at the college, declared, “This is 
another outstanding contribution of the Engineering Foundation in 
its continuing effort to stimulate and encourage our faculty.” 
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Candid Comments 


Performance or Panic 


The reading of Professor Alpern’s Can- 
did Comment “Proficiency or Panic” in 
the March 1959 JourNAL impels me to 
comment in return. Perhaps a suitable 
title for my comment would be “Perform- 
ance or Panic.” 

My concern is with the fate in indus- 
ty of the engineering graduate who has 
ben educated in an institution using 
the “no time limit” theory of examina- 
tins. Very soon after graduation he is 
most likely to- face an engineering task 
which even the most rapid and able of 
his examination-taking classmates would 
be unable to “finish” in the time allotted. 
Yet the best possible engineering answer 
must be provided, with all his superiors 
breathing down his neck in a manner 
quite superior to that achieved by most 
college examiners. If our recently grad- 
uated friend has during his college career 
not been required to turn out his jobs 
under pressure of a time limit, how is he 
to react to a greater pressure in many 
industrial problems? 

In practice it is seldom that the solu- 
tion of engineering problems can be car- 
tied to perfection. Either the rush to 
beat the economic or political competi- 
tors, or the budget, forces a decision at 
some point that the result is adequate, 
and the job must be terminated to make 
way for the next one. 

Certainly one job of the engineering 
school is to insert into the students’ heads 
adequate engineering knowledge. Should 
not a companion responsibility include at 





This section is open to those of our 
readers who have brief comments to 
make on articles in the JouRNAL or 
on engineering education in general. 
Send your comments to the Editor, 
JourNAL OF ENGINEERING Epvuca- 
TION, University of Illinois, Urbana, 
Illinois. 








least a start on training in the methods 
of thinking required to extract that 
knowledge in the environment the stu- 
dents will meet after graduation? One 
might even argue that examinations 
should be so designed that even the best 
of the students could not finish all the 
details, but also so designed that there 
was opportunity for engineering judg- 
ment by the students in deciding which 
aspects of the problem were most im- 
portant within the time allotted. In this 
concept the examination would be a 
training tool as well as a measuring tool. 

There are no doubt many jobs where 
the pressure of time is not a large factor 
in the performance of the engineer. If 
we wish to improve the examination as 
a measuring tool, it could be arranged 
that the student would face both “time 
unlimited” examinations and _ severely 
time limited examinations. If the results 
from both types were kept separately, it 
should be possible to determine which 
students could best work under pressure, 
and which the poorest. Those who panic 
under pressure could then at the start of 
their career be guided toward jobs toler- 
ating that characteristic. 


R. E. Gorton 

Development Engineer 
Pratt & Whitney Aircraft 
East Hartford 8, Conn. 


Foreign Language for the Engineer 


Mr. Knight Pryor’s article, “Foreign 
Languages in the Humanities Program,” 
in the March, 1959, issue of the JouRNAL 
seemed to me to take an overly pessimis- 
tic view of the possibility of language ~ 
study for the engineering undergraduate. 

It is true, of course, that the engineer’s 
program, especially in the four-year cur- 
riculum, is a very crowded one. This 
means that a language teacher cannot 
fairly ask that his college institute an 
eight- or ten-hour course, with a labora- 
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tory and pattern drill, of the type that 
has proved so successful at many liberal 
arts schools. He may even feel, as some 
of us do at Michigan Tech, great reluc- 
tance to ask for a four-hour course, be- 
cause the criticism may be made of all 
engineering curricula that they require 
too much time in class and the teacher is 
unwilling to add to this burden. 

Obviously a language course which 
meets three times a week for a year can 
give the student some ability to read, but 
little or no facility in the spoken tongue. 
In French, where the problem of pro- 
nunciation is especially acute, the lack of 
time is most discouraging to teacher and 
student both: the student with a slow ear 
may still be a latter-day version of 
Chaucer’s prioress at the end of the 
course. 

If we cannot take more of the cur- 
ricular time, then, it might be wise to 
look at the extra curricular time. But 
here, too, the picture is discouraging: 
most of our students belong to an under- 
graduate professional society, play in 
some intramural sport, and have some 
(minimal) social life; this means that 
most have no more than four free eve- 
nings a week, if that. 

There is only one possible conclusion, 
it seems to me: we must fit language 
study in here and there, at odd moments 
of the day, whenever there are ten or 
fifteen minutes available. And here 
again we know that there is but one way 
of accomplishing this objective, namely, 
establishing a Maison francaise, a Deuts- 
ches Haus, a Casa espajiola on the 
campus. We have the student in such 
a residence for some of his leisure time, 
for meals, and perhaps too for some of 
his social engagements. It affords a com- 
pletely painless way to learn, the cost is 
comparatively low, the student develops 
_ a vocabulary far wider than that acquired 
solely through reading, and, finally, along 
with vocabulary and experience in con- 
versation, the student becomes confident 
about his fluency. (Every student I 
have ever seen who has lived in a for- 
eign-language house for two years or 
more has shown a real command of the 
particular language. ) 


Vol. 50—No, j 


So, it seems to me that any engineer. 
ing college has nothing to lose and much, 
to gain by setting up such a program, 

STEWART BENEDICT 

Department of Humanities and 
Social Studies 

Michigan College of Mining an 
Technology 


ROTC in Engineering Curricula 


The National Commission on Ape. 
crediting has prepared and distributed 
a memorandum, dated July 5, 1957, 
for Presidents of Colleges and Uni. 
versities with ROTC units. The mem. 
orandum concerns the merit or ad. 
visability of granting academic credit 
toward an engineering degree for 
ROTC course work. The Commis 
sion, in the memorandum, purports to 
take no stand on the matter but merely 
sets forth an issue which, they say, 
has been compromised and put of 
many times in the past, but which 
must now be faced for positive, defini- 
tive action. 

The matter seems to have been 
brought to a head by the Naval ROTC 
program under which “Contract” stu: 
dents may work toward degrees in 
engineering and at the same time to 
ward commissions in the U. S. Naval 
Reserve. The problem is acute in the 
Air Force and Army ROTC programs 
also. Inasmuch as there has bees, 
and no doubt will continue to be, 
heavy pressure to strengthen both the 
technical and cultural sides of many 
engineering curricula, without increas 
ing the elapsed time required for 4 
student to complete such curricula 
there is corresponding heavy pressure 
to “find” hours in some other area. 
Although the policies of the var 
ious engineering schools and colleges 
throughout the country vary from that 
of granting no credit for ROTC work 
to that of granting full credit for each 
hour of ROTC work taken, there is 
pressure to reduce or eliminate credit 
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granted for such work or to reduce 
or eliminate the ROTC work itself. 
Where credit is granted, it is fre- 
quently looked upon as a ripe plum 
ready for plucking. 

At the request of the Engineer’s 
Council for Professional Development, 
the Committee on Evaluation of Engi- 
neering Education of the American 
Society of Engineering Education pre- 
pared a report which bears on this 
problem. Quoting in part from the 
ASEE report: 


“The Engineering Colleges recognize 
their obligations to the nation to train, 
through the mechanism of ROTC, a 
supply of future officers for the Armed 
Forces. It is believed that this should 
be accomplished without compromise 
with the basic educational concept de- 
veloped in this Report. .. . 

“The Committee on Evaluation recom- 
mends that no credit be allowed for ad- 
vanced ROTC courses as a substitute for 
engineering courses. The Committee 
also looks with apprehension upon appre- 
cable substitution of ROTC credit for 
humanistic and social studies. Although 
the context of certain ROTC courses may 
involve geography and government, fun- 
damental differences exist between these 
courses and those offered in the human- 
ities and social sciences. 

“The major differences in course ob- 
jectives, course organization, and quali- 
fication of instructors are valid reasons 
why the ROTC courses generally cannot 
contribute in a major way to the profes- 
sional and liberal education of an engi- 
neer as do other courses in the curricula. 
Ideally, no substitution of ROTC credit 
should be allowed either for engineering 
courses or for those in the humanities and 
social studies. As a practical matter it is 
uged that substitution for advanced 
ROTC credit for humanistic and social 
studies alone should not exceed one quar- 
ter of the total credit allotted to this area. 

eriences in a wide range of institu- 
tions demonstrate that the advantages to 
the student of ROTC training are suffi- 
cient to attract his enrollment without 
diluting his professional and cultural ed- 
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ucation through granting academic credit 
for ROTC beyond the amount proposed.” 


The last statement from the report 
is offered without reference. Unless 
and until confirmed by an objective 
analysis of actual enrollment records 
which would reveal a correlation, if 
it exists, between ROTC participation 
and credit granted for ROTC work, 
the statement strains one’s credulity. 
The far more likely circumstance is 
that the student is directly influenced 
not only by the proportion of credit 
granted for ROTC work elected, but 
also in the more subtle influence of 
the implied stature and significance 
of ROTC as characterized by the ratio 
of credit granted to work actually 
taken in the ROTC program. If no 
credit is granted for ROTC work, the 
student would certainly tend to as- 
sume the work was of no value, and 
on an absolute scale, not just with 
respect to engineering. The report 
recommends what is plainly another 
compromise with the very broad hint 
that the compromise will serve until 
the “ideal” situation can be achieved 
wherein no credit will be allowed for 
ROTC work toward an engineering 
degree. Fortunately, as the report 
brings out, the engineering colleges 
recognize their obligations to train 
men for service as officers in the armed 
forces. Evidence is lacking of recog- 
nition of such responsibility by the 
authors of the report. 

This responsibility is not something 
which should be taken for granted or 
accepted without question. Fortu- 
nately, it can be detailed and sup- 
ported simply and cogently. It is 
abundantly evident that in a society 
or group of societies, all of which re- 
quire police protection at virtually 
every stratum of organization, the na- 
tions themselves must be prepared for 
self defense. If a nation rises to that 
challenge at all, it will have an armed 
force characterized by one of three 
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conditions: (1) The armed forces will 
have a professional core dedicated 
more to militarism and their own self 
preservation than to the preservation 
of the country which it ostensibly 
serves. (2) The armed forces will 


be predominantly “citizen” in their ° 


make-up through an effective reserve 
program and administrative safe- 
guards to ensure that the armed forces 
are responsive to an enfranchised cit- 
izenry. For such a characterization 
to be valid, a substantial percentage 
of the people of a country must be 
prepared and willing to accept mil- 
itary duty as necessary. (3) The 
armed forces can exist in being but 
without pride, sense of mission or will 
to serve. 

Of course these are points in a spec- 
trum but almost every armed force in 
the world or in history could be posi- 
tioned in the spectrum within reason- 
ably close limits. It should hardly be 
necessary to argue the point that the 
Armed Forces of the United States 
should be in the middle of the spec- 
trum. If this premise is granted, then 
one is quickly and inexorably brought 
to the conclusion that our colleges and 
universities must do an effective job 
of training young men for reserve 
service in the Armed Forces. The 
young men must not only be trained 
but a reasonable percentage of the 
most capable must be encouraged to 
accept ROTC assignments. 

All of this is not in the least an 
argument to grant credit for non-col- 
lege work. The ROTC work outside 
of drill and rifle range work can, and 
must be, of college nature, and worthy 
of credit granted. There need be no 
compromise in this affair. The nub 
of the controversy seems to be whether 
training in international relations, geo- 
politics, history with a military em- 
phasis can constitute course work in 
the “humanistic-social” area and ap- 
ply toward a degree in engineering. 
When one considers that expenditures 


for military purposes constitute ¢ 
largest single item in the budget, 
the United States, that military staty 


frequently determines the destiny @ 


nations, that the United States }; 


been engaged in war for 10 out of te 


past 50 years, that war, its preventig 
or successful prosecution has dire 
and substantial influence on the liv, 
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of nearly all citizens of countries if 


volved, it is readily apparent th 
ROTC course work of the aforeme 
tioned nature is certainly of a huma 
istic-social nature. 


As part of the same memorandunfh 


Professor George A. Gullette, Heaj 
Department of Social Studies, Nor 


Carolina State College, is quoted, if, 


ervations about encouraging this praf 


tice (substitution for humanistic-socil 
courses). First, the instructors in th 


military courses are neither permaneaf,. 


nor equally capable of teaching at tly 
college level. Some of them coul 
qualify as members of any colleg 
faculty, others could not. Second, th 
purpose of the military courses ist 
train officers, and classes are seldom 
conducted in an atmosphere encourag 
ing to the free exchange of ideas, a 
atmosphere that is indispensable ti 


schools, 
which h 
stature i 
have a g 


the attainment of the objectives wh, 


have in mind. Finally, the rigid co 
trol exercised by military authori 
over the subject matter and examim 
tions is out of the hands of the a 
ademic faculty. We doubt the wi 
dom for any faculty of allowing its! 
to be maneuvered into a_positia 
where it approves degrees ear 
through taking courses over whichi 
has no effective control.” 

It could be said, in reply to Profes 
sor Gullette, that if the schools exe: 
cise no effective control of the ROT 
course work, it is a fault at least i 
part of their own making since eat 
ROTC unit is represented by a cot 
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act between school and branch of 
he military service involved. Perhaps 
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nqualified ROTC instructors or in- 
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his is tolerated. There is every likeli- 
hood that the military services would 


agree to select only properly qualified 
yersonnel for duty with ROTC units. 
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Regardless of the intentions of the 
schools, a continuing attack on ROTC 
which has the effect of reducing its 
stature in the eyes of the student may 
have a gravely dangerous influence on 

It is probable that the 
noted British philosopher, C. E. M. 
Joad,° had motives just as pure as the 


developed his ardent and vocal group 


TiN of pacifist followers at Oxford just 


prior to World War II. Yet that very 
behavior was just the sort of stimulus 


+B needed to encourage Hitler in his ad- 


2 position 
25 earned 


venture of world conquest. 
For a final point, the primary pur- 


*Winston S. Churchill, The Gathering 
Storm, 
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pose of our military force should be 
to maintain the peace, and with the 
proper type of armed force, there is 
good likelihood that it will be main- 
tained. But we must face up to the 
possibility that war might come. At 
first glance, it might appear that mod- 
ern, total war would be of such catas- 
trophic nature that military training 
of the sort given in ROTC would be 
completely futile. Such appearances 
are deceiving. The job of survival 
under attack and reestablishing effec- 
tive government has rarely been car- 
ried out satisfactorily except by mil- 
itary personnel. A striking example 
of civilian conduct under extreme 
duress occurred during the siege of 
Wake Island by the Japanese early in 
WW II.t It was apparent to the bat- 
talion of Marine defenders that they 
were woefully weak in the face of the 
upcoming attack and they looked to 
a civilian construction labor force for 
support in moving supplies. The ci- 
vilians were so unnerved by the attack 
that they had to be confined to the 
brig to prevent their impeding the 
defense of the island. If war comes 
it may be that the winner will be the 
first country to successfully restore 
civil government. At such a point the 
results of an effective working agree- 
ment of considerable duration be- 
tween the military services and the 
colleges and universities of the coun- 
try, would be of prime value. Like 
insurance after the accident, it would 
be too late then to take out a policy. 


Rosert W. CLAack 
Instructor, Dept. of Chemical Engineering 
Kansas State College, Manhattan 


¢ Samuel E. Morrisson, The Rising Sun 
in the Pacific. 
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New Industrial Members 


ALLIED CHEMICAL CORPORATION, 61 Broadway, New York 6, N. Y. Representative: 
Gerald. 3S. Ottonon, Director iof Placement: «...:5:0:6:0/5 0 05 sasidsiac cesses ss sate 1959 

AMERICAN Motors CoRPORATION, 14250 Plymouth Road, Detroit 32, Mich. Repre- 
sentative: George N. Smith, Administrative Assistant to Director of Engineering- 


BRAG) 5 AN osc Sie she ptosis a cats ciate etacale eteigte ewer iia ehelUnieelantan Ore oeree rn Sane rote een ana 1959 
AMERICAN STEEL FOUNDRIES, Prudential Plaza, Chicago 1, Ill. Representative: A. C. 
mimith, Personnel (Supervisor oi). . fers +:.:0-5 eis 's Slel bie § ofa bores bivle olelo Shee’ ots ale Oo OnE 1959 


THE ATCHISON, TOPEKA AND SANTA FE RarLway Company, 80 East Jackson Boule- 
vard, Chicago 4, Ill. Representative: R. H. Beeder, Chief Engineer System .... 1959 
Avco RESEARCH AND ADVANCED DEVELOPMENT DIVISION, 201 Lowell Street, Wilming- 
ton, Mass. Representative: E. W. Stupack, Manager, Personnel Relations ..... 1959 
THE BELL TELEPHONE COMPANY OF PENNSYLVANIA, 1835 Arch Street, Philadelphia 3, 
Pa. Representative: J. Edward Murphy, General Personnel Supervisor ........ 1959 
BUREAU OF RECLAMATION, DEPARTMENT OF THE INTERIOR, Washington 25, D. 0. 
Representative: Alfred R. Golzé, Assistant Commissioner .................005 1959 
CELANESE CORPORATION OF AMERICA, 180 Madison Avenue, New York 16, N. Y. 
Representative: Clifford C. Whitney, Jr., Manager of Employee Department .... 1959 
CHICAGO, BURLINGTON & Quincy Raitroap Company, 547 West Jackson Boulevard, 


Chicago 6, Ill. Representative: H. C. Murphy, President .................00% 1959 
Ex-CELL-O CorPoRATION, Post Office Box 386, Detroit 32, Mich. Representative: 

C. Hdward Schumacher, Training’ Director: 3 s...60:.....- os sicie'> oieisit sv ge sis oe 1959 
Fort Pirt BripGE Works, 212 Wood Street, Pittsburgh 22, Pa. Representative: 

J. A. Donnelly, ‘Chick Mga | 25 ooo seis cccewtass cx teh ee eee ape sles nt kee ere 1959 
Hayes AIRCRAFT CORPORATION, P. O. Box 2287, Birmingham, Ala. Representative: 

BK. L. Symma, dr., Administrative Engineer ...< 6c. 66s. ols es 05 dein cs vee cease eae 1959 
ILLINOIS CENTRAL RAILROAD, 135 East Eleventh Place, Chicago 5, Ill. Representative: 

J. M. Trissal, Vice-President and Chief Engineer ..............ceccceeccccees 1959 


THE MOUNTAIN STaTE TELEPHONE & TELEGRAPH COMPANY, 931 Fourteenth Street, 
Denver, Colo. Representative: Herbert J. Strelesky, Engineering Training 


PSB ELURRORS 3151005 2154.2 stoic sate ste ea co oterelee are. si fetes. sl R maa ele tie e plea aMce aa ky tenes 1959 
READING TUBE CORPORATION, P. O. Box 126, Reading, Pa. Representative: George J. 

Moeyors; J¥., S2meCnutine Vice PreRidOnt .... . .:ie6 bs 'sje oid’e's gs aslodsg wine’e wine's Sea 1959 
THE TIMKEN ROLLER BEARING CoMPANY, Canton 6, Ohio. Representative: R. P. 

PPCM, Manawer OF COMeRO INCIATIONG: 5 << '-.da.0.0)5, 010.5115. se tot sine see Rasen 1959 


New Affiliate Members 


DANMARKS INGENIORAKADEMI, BYGNINGSAFDELINGEN, Oster Volgade 10, tr. C., IIL, 


Copenhagen K., Denmark, Professor A. Nielsen . ooo sisi ssc visincsasccs soneg ts 1959 
EMBRY-RIDDLE AERONAUTICAL INSTITUTE, Miami 30, Fla., Isabel McKay, President, 
Albert W. Schaefer, Director of Aeronautical Engineering ..........cecceeeeee 1959 


THE FLORIDA STATE UNIVERSITY, Tallahassee, Fla., Dr. Robert M. Strozier, President, 
J. Paul Reynolds, Dean of College of Arts and Sciences, Dr. Grover Rogers, 


FOG, DEVE OF “TORGINCCTIND BOORCE. 6.0 6-506 cis eisis-o done old 0 bales OSS oO cae eee 1959 
MoNnMoUTH COLLEGE, West Long Branch, New Jersey. Representative: Dr. K. C. 
PIELCIDIL; LICR OF “AAUWMESEN MEOW. © 55 25 0% oro. oie) 0:5 [s:b16,6 o10ial+. 0 asi 8 wil Rie wrereere aN 1959 


NIGERIAN COLLEGE OF TECHNOLOGY, Zaria, Nigeria, C. A. Hart, Rector and Principal 1959 
PENNSYLVANIA MILITARY COLLEGE, Chester, Pa., Major General Edward E. Mac- 


Morland, President, Dr. Leo Blumberg, Chairman of Engineering ...........4++ 1959 
RosBert COLLEGE, Bebek Post Box 8, Istanbul, Turkey, Dr. Duncan §S. Ballantine, 
President, Howard P. Hall, Dean of Engineering ........ccccccscecscescssvcs 1959 


WESTMINSTER COLLEGE, 1840 South 13 East, Salt Lake City 5, Utah, Dr. Frank E. 
Duddy, President, Dr. M. C. Ballenger, Dean, Professor Harold S. Carter, Head 
OP TIRPIMOTENGA Sh O OER CS eT Sas worcten See Oe eA OE ORE 1959 
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New Associate Members 
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CorNELL AERONAUTICAL LaporaTory, INc., 4455 Genesee Street, Buffalo 21, N. Y. 


Representative: Joseph P. Desmond, Librarian aia cute ce ae oes 


1959 


space TECHNOLOGY LaxoraTorigs, Inc., P. O. Box 95004, Los Angeles 45, Calif. 


Representative: James M. Benning, Manager, Professional Staff Relations eee 


1959 


graucTURAL CLAY Propucts INSTITUTE, 1520 18th Street, N.W., Washington 6, 
D.C. Representative: James G. Gross, Staff Engineer, Engineering & Technology 1959 


New Individual Members 


April 3, 1959 
BeaLs, LUTHER A., Professor ir} Head of 
Civil Engineering, Lamar State College of 
Technology, Beaumont, Texas. 1959. 
R. V. Andrews, George Tims. . BE. 
Beam, WALTER R., Manager, Microwave Ad- 
vanced Dev’t, RCA Laboratories, Princeton, 
New Jersey. 1959. 


Walter C. Johnson, Norman J. Sollen- 
berger. E. E.; Admin. Ind. 

BRITTAN, JOHN L., Project Engineer, Heath 
Company, Benton Harbor, Michigan. 1959. 


W. T. Alexander, W. Leighton Collins. 


Instructor in Engineering 
Iowa. 


G. E. 

BrrLeR, ROBERT O., 
Drawing, Iowa State College, Ames, 
1959. 

James S. Rising, M. W. Almfeldt. E. 
Graphies; I. E. 
CUNNINGHAM, Haroup C., Instructor in Engi- 
neering Drawing, Wayne State University, 

Detroit, Michigan. 1959. 
Robert W. Grant, Ralph T. Northrup. E. 
Graphics; Mech. & Mat. 

DoneRTY, JAMES H., JR., Instructor in Math 
& Physics, Lowell Technological Institute, 
Lowell, Massachusetts. 1959. 
Elwyn T. Hook, F. Raymond Hardy. 
Math; Physics. 

DUNKLE, BERNARD E., Associate Professor of 
Industrial Engineering, The Clemson Agri- 
cultural College, Clemson, South Carolina. 


959. 

J. H. Couch, Walter L. Lowry, Jr. I. E. 
Dvpuis, Francis J., Associate Professor, Uni- 

—” of Alabama, Birmingham, Alabama. 


William K. Rey, R. M. Hollub. Min. 
Tec E. Graphics. 

FIEBICH, “EUGENE C., Director of Engineering, 
Heath Company, Benton Harbor, Michi- 
gan. 1959. 

W. T. Alexander, W. Leighton Collins. 
Admin. Ind. 


GILBERT, GEORGE J., Chief Engineer, Reed 

on Bit Company, Houston, Texas. 
5g 

M. L. Begeman, B. E. Short. Admin. 
Ind.; M. E. 

GLASHEEN, RICHARD W., Assistant Professor of 
Mechanical Technology, Staten Island 
or gage os College, Staten Island, New 
or 


195 
Walter L. Willig, James L. G. Fitzpatrick. 
M. E.; Mech. & Mat. 

GRIMES, WILLIAM P., Instructor in Electronics, 
Oregon Technical Institute, Klamath Falls, 
Oregon. 1959. 

- Orrell, Paul Chitwood. Tech. Inst. ; 


Hart, ARTHUR D., Director, Lawrence Institute 
of Technology, Detroit, Michigan. 1959. 
H. G. Erneman, K. Snoblin. Admin. Ed. 

HELLMAN, Gorpon A., Associate Professor of 
Mechanical Engineering, Michigan College 
of Mining & Technology, Houghton, Michi- 
gan. 1959. 

R. L. Papworth, A. P. Young. M. E.; 
Admin. Ind. 

Hiskett, Harry E., Associate Professor of 
Electrical Engineering, University of Penn- 
— Philadelphia, Pennsylvania. 


Howard E. Tompkins, Kenneth A. Fegley. 
E. E.; Math. 


HOLMBERG, KNUTE H., Instructor of Physics, 
Erie County Technical Institute, Buffalo, 
ae York. 1959. 


W. Marsh, Ernest Notar. Physics; 
Math. 
JAKOBSON, LEO, Associate Professor of City 


Planning, University of Wisconsin, Madi- 
son, Wisconsin. 1959. 

R. A. Ragatz, R. J. Altpeter. C. E.; 
Arch. 

KALINSKI, STANLEY J., Administrative Assist- 
ant, Chrysler Institute of Engineering, 
Highland Park, Michigan. 1959. 

Wm. J. David, Lee R. Baker. Admin. Ind. 

KRAMER, RICHARD N., Associate Professor of 
Mathematics, Tri-State College, Angola, 
Indiana. 1959. 

Paul A. Nurnberger, A. A. Hockey. Hu- 
man. Soc.; Math. 

LAWSON, STANTON C. D., Associate Professor of 
Mechanical Engineering, Alabama Polytech- 
nic Institute, Auburn, Alabama. 1959. 
Gerald E. Tanger, Robert G. Pitts. M. E.; 
Mech. & Mat. 

Love, JoHN, Associate Professor of Mechanical 
Engineering, University of Missouri, Co- 
lumbia, Missouri. 1959. 
O. A. Pringle, F. D. Harris. M. E.; Engr. 


Econ. 
MAPLES, GLENNON, Instructor in Drawing, Mis- 
sissippi State University, State College, 


Mississippi. 1959. 
William H. Eubanks, 
Graphics; M. E. 
MECKLEY, DANIEL G., III, Director of Engi- 
neering, kag Tappan Company, Mansfield, 
9 


Ohio. \ 
Carson, Jr., W. E. Adams. Admin. 


H. P. Neal. E. 


R. G. 
Ind.; G. E 
MINTER, THOMAS J., 

Engineering Drawing, 
Angola, Indiana. 1959. 
George A. Granger, Jr., Sherman F. 
Dreyer. E. Graphics; Shop & Mech. Arts. 
MoreGan, Cari L., Instructor in Electrical En- 
gineering, Ohio College of Applied Science. 


9 

Edward L. renee. Kenneth S. Ole- 
son. Tech. Inst.; E 

McCaBeE, CHARLES L., pote Professor of 
Metallurgical Engineering, Carnegie Insti- 
tute of Technology, Pittsburgh, Pennsyl- 


Assistant Professor of 
Tri-State College, 


vania. 1959. 
Thomas A. Read, Earl J. Eckel. Min. 
Tech. 


MCFARLANE, Howarp W., Associate Professor 
of Civil Engineering, University of New 
Brunswick, Fredericton, New Brunswick, 
Canada, 59. 

Ira M. Beattie, Frederick Spinney. C. E.; 
Engl. 

Newsom, Rosert W., Jz., Chief Industrial En- 
gineer, R. J. Reynolds Tobacco Co., Win- 
ston-Salem, North Carolina. 1959. 

R. M. Carson, W. E. Adams. I. E.; Math. 

PaTEL, SHANTILA C., Instructor in Civil Engi- 
neering, Michigan State University, East 
Lansing, Michigan. 1959. 

Carl L. Shermer, C. E. Cutts. C. E.; 
Mech. & Mat. 

rene Davin, Instructor in Engineering Draw- 
ing, University of Alabama, University, 
Alabama. 1959. 
Colgan H. Bryan, R. M. Hollub. E. 
Graphies; C. EB. 
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Purpy, G. Fuint, Director of Libraries, Wayne 
State University, Detroit, Michigan. 1959. 
Howard M. Hess, Edward A. Szymanski. 


Libr. 
RAMMER, JOSEPH S., Chief Engineer, Heath 
Company, Benton Harbor, Michigan. 1959. 
W. TT. Alexander. 


W. — Collins, 


G. E. 

RAMSAY, SELWYN P., Member of Technical 
taff, Hughes Aircraft Company, Ana- 
heim, California. 1959. 

— Duke, Bonham Campbell. Admin. 
n 

ROBERTS, GEORGE A., Vanadium-Alloys Steel 

Company, Latrobe, Pennsylvania. 1959. 

. Read, Earl J. Eckel. Admin. Ind.; 

Metall. EB. 


Rose, FRANKLIN O., Civil Engineering Con- 
sultant, Ahsanullah Engineering College, 
Dacca, Pakistan. 1959. 

Olaf P. Bergelin, C. J. Freund. C. E.; 
Mech. & Mat. 

RUSSELL, NELSON B., Administrative Assistant, 
Monsanto Chemical Company, Texas City, 
Texas. 

Ws Alexander, W. Leighton Collins. 
Admin. Ind.; Chem. 

RUTELLI, GIOVANNI P., Associate Professor of 
Electrical Engineering and Consulting En- 
gineer to Westinghouse Elec. Corp., Penn- 
sylvania State University, University Park, 
Pennsylvania. 1959. 

Francis T. Hall, Jr., C. B. Holt, Jr. E. E. 

SCARBOROUGH, JOHN L., Associate Professor of 
Mechanical Engineering, Alabama Poly- 
technic Institute, Auburn, Alabama. 1959. 
Earl I. Brown, II, Gerald E. Tanger. 

. E.; Mech. & Mat. 

SCHAEFER, ALBERT W., Director of Engineering 
Technology, Embry-Riddle Aeronautical In- 
stitute, Miami, Florida. 1959. 
L. D. Carlton, Robert M. Lynn. Admin. 
Ed.; Tech. Inst. 

SHEPARD, O. CUTLER, Professor of Metallurgy 
and Dept. Head, Stanford University, 
Stanford, California. 1959. 

W. G. Ireson, David V. Heebink. Admin. 
Ed.; Min. Tech. 

SHEPARD, SETH A., Instructor in Electronics, 
Cogswell Polytechnical College, San Fran- 
cisco, California. 9. 

Eugene Wood Smith, Marvin Jack Feld- 
man. 3B. E.; Math. 

SHINE, ANDREW J., Head of Mechanical Engi- 


_ 
=) 
ao 


neering, Air Force Institute of Tech- 
noes Wright-Patterson AFB, Ohio. 
Harold B. Kepler, G. R. Graetzer. Admin. 
Ed.; M. E. 


Spurr, JEROME L., Instructor in Civil & High- 
way, Wentworth Institute, Boston, Massa- 


chusetts. 1959. 
John R. Leighton. 


Roger R. Borden, 
C: seek.” enst. 

SVENSSON, ’ FLOYD E., Instructor in Engineer- 
ing & Physics, Diablo Valley College, Con- 
cord, California. 1959. 
Henry E. Harris, Jay Fox. Ch. E.; C. E. 

TINGEY, Wituis A., Assistant Professor of 
Civil Engineering, Utah State University, 
Logan, Utah. 1959. 

?—% Rich, Reynold K. Watkins. C. E.; 

WALKER, M. Curtis, Mathematics, General 
Motors Institute, Flint, Michigan. 1959. 
Cc. E. Stout, Merle L. DeMoss. Math. 

WALKER, ROBERT D., JR., Professor of Chemi- 
cal Engineering, University of Florida, 


a lie, Florida. 1959. 
W. H. Beisler, C. BE. Huckaba. Ch. E.; 
Chem. 


WHEASLER, Ropert A., Assistant Professor of 
Aeronautical & Mechanical Engineering, 
University of Wyoming, Laramie, Wyom- 

ing. 1959. 

Eric J. Lindahl, H. T. Person, M. E.; 
Aero. 

Wyatt, THOMAS F., Jr., Instructor in Electri- 
eal Technology, Palm Beach Junior Col- 
lege, Palm Beach, Florida. 1959. = 2 

my. EB. 


Thomas J. Rung, L. V. Johnson. 
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YENAWINE, WAYNE S., Director of Librarig 
7 racuse University, Syracuse, New Yor 
959. 


R. <A. Galbraith, W. Leighton . 
Admin. Ed.; Libr. Cah 
April 15, 1959 

ARNOLD, NoRMAN L., Sales Representatiy: 


McGraw-Hill Book Company, Washingt, 
D. C. 1959. 


James C. 
min. Ind. 

AVERDICK, JOSEPH E., Assistant Profeggo, 
University of Dayton, Dayton, Ohio. 1959, 
PS naa Albert E. Staub. Tech, Inst: 

Backoran, WALTER A., Associate Professor of 
Metallurgy, Massachusetts Institute of 
tal Cambridge, Massachusetts 
Howard F. 2, John Wulff. Min 
Tech.; Mech. & M 


BARKER, JOHN F., yi A Professor of Con- 
munication, Air University, Montgomery, 
Alabama. 1959. 

Jeremiah M. Allen, W. S. Nyland. Engl; 
Human.-Soc. 

BENNINGFIELD, LLoyD, M., Assistant Professor 
of Electrical Engineering, University oj 
Missouri, Columbia, Missouri. 1959, 
C. M. Wallis, G. V. Lago. E. B.; Math 

BILLINGSLEA, EUGENE E., Instructor ‘in Me 
chanical Engineering, University of Arka. 
sas, Fayetteville, Arkansas. 1959. 

F. K. Deaver, C. O. Cogburn. M. E, 

Boes, WARREN N., Director ra Libraries, Polj- 
technic Institute of Brooklyn, Brooklyn, 


Webster, L. K. Downing. 4 


re York. 1959. 
Grueher, Harold I. Sharlin. Libr; 
faaie, Educ. 
Capy, JAMES R., Associate Professor, 4 


versity of Southern California, Los An 
geles, California. 59. 
Martin J. See. 
M. E.; Mech. & Mat. 
CHAKRABARTI, RagatT K., Instructor in Me 
chanics, University ‘of Wisconsin, Maii- 
son, Wisconsin. 1959. 
G. Pickett, Richard Mann. M. E. 
COHEN, Morais, Professor of Metallurgy, 
Massachusetts Institute of Technology, 
ee Massachusetts. 959. 
. Chipman, J. Wulff. Min. Tech.; Mech. 


; Mat. 
Cooper, RicHaRD E., Instructor in Engineer. 
ing, Diablo. Valley College, Concord, Cali- 
Harris, 


fornia 
Floyd E. Svensson. 
Mech. & Mat. 


Hen’, E. 

DIBBLE, HAROLD L., Dean, Brevard Engineer 
ing College, Melbourne, Florida. 1954. 
Jerome P. Keuper, W. E. Meserve. At: 
min. Educ.; Mech. & Mat. 

DRUMWRIGHT, RALPH L., Teacher in Industrial 
Arts, Kensington "Junior High School 
Kensington, Maryland. 59. 

Edward M. Griswold, W. Leighton Collins 
E. Graphics. 

DzIALo, FespERICK J., Instructor in Civil Er 
gineering, University of Massachusetts 
Amherst, Massachusetts. 1959. 

Klaus Kroner, M. P. White. C. E.; Matt. 

ERIKSSON, OWE K. E., Associate Professor a 
Civil Engineering, Lamar State Colles 
of Technology, Beaumont, Texas. 1959. 
Rotext v. Andrews, George B. Finis, Jt 

Feeser, Larry J., Instructor in Civil Engine 

« ing, University of Colorado, Boulder, Colt 


George T. Harness, 


rado. 1959. 
Walter A. Weers, Warren Raeder. ©. 2: 
Mech. & Mat. 


GIpDINGS, GLENN W., Consultant—Education! 

re agg General Electric Company, Net 
York, New York. 1959. 
Maurice EB. Norton, P. E. Irwin. Admit 
Ind.; Physics. 

GILLESPIE, JoHN J., Dean of Students, Obi 
College of Applied Sciences, Cincinnat 
Ohio. 1959. 

Edward L. Fleckenstein, Kenneth Oles0. 
Admin, Ed.; Human.-Soc.; Tech. Inst. 
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Oct., 1959 NEW MEMBERS OF ASEE 
of Libraries, . 

3 HoUSE, GLENN A., Head Professor of 
se, New Yor Geeraciear Engineering, University of Florida, 
hton Coll Gainesville, Florida. 1959. 
Olling C. BE. Huckaba, John C. Reed. Physics; 
: Nuclear E. 
ril 15, 1959 | ogsexz, WALTER L., Associate Professor of 
-epresentatiye, English, Polytechnic Institute of Brooklyn, 
, Washington, Brooklyn, New York. 1959. 

Henry Q. Middendorf, Jacob W. Hostetter. 
owning. Ai. Engl. ; Human.-Soe. 

HerMaN, Harry, Instructor in Civil Engineer- 
nt Professor, ing, Polytechnic Institute of Brooklyn, 
1, Ohio. 1959, Brooklyn, New York. 1959. 

Tech. Inst: R. B. B. Moorman, Paul R. DeCicco. 
Cc. E.; Mech. & Mat. 
> Professor of JENKINS, SCHUYLER V., Assistant Professor of 
insite of Mechanical Engineering, Villanova Univer- 
Massachusetts sity, hae meme Pennsylvania. = 
Wulff, Mi = “we F ees T. J. Meaney. 
lake, PH1L1p A., Instructor in General Studies, 
= of Con- University of Dayton, Dayton, Ohio. 1959. 
Montgomery, p. C. Metz, Albert EB. Staub. Tech. Inst.; 
Engl. 

yland, Engl} ysys, foun R., Instructor in Civil Engineer- 
ant P ing, Lamar State College of Technology, 
Uni — Beaumont, Texas. 1959. 
Dniversity i} —_B. R. Henry, W. G. Henderson. | C. E. 
E. B 59, MicHaEL, R. GRANT, JR., Senior Accountant, 
acter oe Atlantic City Electric Company, Atlantic 


sity of Arkap- 
1959. 


ibraries, Poly- 
Brooklyn, 


yn, 


arlin. Libr; 


City, New Jersey. 195 
es Alexander, W. 


I. BE. 

MurtHA, JosEPH P., Research Associate of 
Civil Engineering,’ University of Illinois, 
Urbana, Illinois. 9. 

Clark P. Mangelsdorf, John W. Hutchin- 
son. C. B.; Mech. & Mat. 


9. 
Leighton Collins. 


ofessor, Uni} McCReaDY, Roy A., Instructor in General En- 
nia Los a neering, University of Washington, 
F — be en a tt B 
ober . Seabloom, W. Burne onow. 
T. Hames {= = @.&.; Min. Tech. 
ctor in Me§ SMPHTALI, LeonaRp M., Assistant Professor of 
consin, Maii- Chemical Engineering, Polytechnic Insti- 
P — of Brooklyn, Brooklyn, New York. 
Me ven, Harold I. Sharlin, A. R. Gruehr. Ch. E. 
‘Technology| 17, Paut L., Assistant Instructor, University 
1959. 4 of Dayton, Dayton, Ohio. 9. 
Tech. ; Mech. L. Duke Golden, D. C. Metz. Tech. Inst. 

PaRTRIDGE, RALPH E., Associate Professor of 
in Engineer- Engineering, University of Hawaii, Hono- 
Concord, Cali- lulu, Hawaii. 1959. 

W. W. Tinniswood, Don BH. Avery. E. E.; 
E. Svensson. Physics. 

PopeELL, Howarp I., Economics & History, 
ard Engineer Polytechnic Institute of Brooklyn, Brook- 
orida. 195%. lyn, New York. 959. 

Meserve. Aé- A. R. Gruehr, Harold I. Sharlin. E. 
‘ Econ.; BE. B. 
in Industri} Poxkas, Lewis, Associate Professor of Chem- 
High School istry, Polytechnic Institute of Brooklyn, 
). Brooklyn, New York. 1959. 
ghton Collins e R. Gruehr, Harold I. Sharlin. Chem- 
stry. 
in Civil Et} Past, Metvitte S., Head Professor of Civil 
Massachusetts Engineering, Alabama Polytechnic Insti- 


C. E.; Math} = Fred 


tute, Auburn, Alabama. 1959. 


H. Pumphrey, L. M. Sahag. C. BE. 


Professor '} Raver, ERwin J., Assistant Professor of En- 

State Collet{ gineering, Fairleigh Dickinson University, 

xas. 1959. Madison, New Jersey. 1959. 

B. Finis, Jt Gordon a. Gondey, Clair W. Black. 
Math.; E. Graphics. 

‘ivil Engine} RecurscHarFEN, BERNARD, Professor and Head 


Boulder, Colt: 


of Modern Languages, Polytechnic Insti- 
tute of Brooklyn, Brooklyn, New York. 


veder. C. B: 1959. 

1 Harol i _R. : : 
—Education! og Sharlin, A. R. Gruehr. Hu 
yompany, a DaNEDICE Z, ‘peeveeee it Engineer- 

ng Drawing, Saint Bernard College, Saint 
win. Admis. Bernard, Alabama. 1959. Ss 

, Te oe ‘ : 
tudents, = E. a ria Earl I. Brown, II 
, One 7, —— P., Professor of Mathematics, 
nneth Olesi. olytechnic Institute of Brooklyn, Brook- 
fech. Inst. lyn, New York. 1959. 





A. R. Gruehr, Harold I. Sharlin. Math. 
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SALKIND, CHARLES T., Assistant Professor of 
Mathematics, Polytechnic Institute of 
Brooklyn, Brooklyn, New York. 1959. 
Harold I. Sharlin, Simon Lopata. Math.; 


G. E. 

ScHeck, Donatp E., Instructor in General 
Engineering, University of Illinois, Ur- 
bana, Illinois. 1959. 

4 Fete E. D. Ebert. E. Graphics; 


SETTERBERG, WILLIAM N., Director, Whirlpool 
Foundation Technical Institute, a Division 
of the Community College, Benton Harbor, 
Michigan. 1959. 

W. T. Alexander, W. Leighton Collins. 
Tech. Inst.; G. E. 

SoLINGER, Jacos, Consultant, Industrial En- 
gineering, New York, New York. 1959. 
— B. Baker, Mary Blade. I. E.; Tex. 


ocK, Jack M., Instructor in Chemical 
ngineering, Georgia Institute of Tech- 
nology, Atlanta, Georgia. 1959. 
Homer S. Weber, C. W. Gorton. Ch. E.; 
Math. 
STRANGE, JERRY D., Instructor, University of 
Dayton, Dayton, Ohio. 1959. 
D. C. Metz, Albert E. Staub. Tech. Inst. ; 
Math. . 
THOMPSON, JoHN W., Assistant Manager, Tech. 
Recruiting, Monsanto Chemical Co., St. 
Louis, Missouri. 1959. 


Spu 


A McCoole, Joel O. Hougen. Admin. 
nd. 
THOMPSON, WELLS, Assistant Professor of 


General Engineering, University of Wash- 
ington, Seattle, Washington. 1959. 
Clarence E. Douglass, T. McK. Rowlands. 
E. Graphics; M. E. 

THORNBURGH, GEORGE E., Associate Professor of 
Mechanical Engineering, Oregon State Col- 
lege, Corvallis, Oregon. 1959. 

Sather D. Hughes, Wesley W. Smith. 

VISICH, MARIAN, JR., Assistant Professor of 
Aeronautical Engineering, Polytechnic In- 
stitute of Brooklyn, Brooklyn, New York. 


Charles W. Lawrence, Harold I. Sharlin. 
Aero. E. 

WaHLeERS, Frep A., Associate Professor of 
Electrical Engineering, Polytechnic Insti- 


bt of Brooklyn, Brooklyn, New York. 
959. 
“vr C. Whipple, Charles W. Lawrence. 


YANKEE, HerBert W., Assistant Professor of 
Mechanical - Engineering, Worcester Poly- 
technic Institute, Worcester, Massachu- 
setts. 1959. 

B. L. Wellman, Donald N. Zwiep. KE. 
Graphies; M. E. 

Youne, Orris S., Co-ordinator of Electrical 
Technology, Purdue University, Technical 
— Division, Fort Wayne, Indiana. 


959. 
N. Dougherty, C. W. Beese. Admin. Ed. 


May 4, 1959 

BaRtTzZ, WALTER J., Chief, Technical Education 
Service, Illinois Board of Vocational Edu- 
eation, Springfield, Illinois. 1959. 
H. E. Heath, W. Leighton Collins. 
Inst.; Shop & Mech. Arts. 

BINDSCHEDLER, ANDRE, E., Research Assistant, 
Industrial Engineering Department, Pur- 
due University, Lafayette, Indiana. 1959. 

Young, Arthur V. Goughton. I. E.; 

Math. 

Brooks, CHARLIE R., Instructor in Chemical 
and Metallurgical Engineering, University 
of Tennessee, Knoxville, Tennessee. 1959. 
John W. Prados, W. O. Harms. Min. 
Tech.; Ch. E. 

BURNHAM, LYMAN, P., Instructor, Sacramento 
Junior College, Sacramento, California. 


Tech. 


Bonham Campbell, Eugene Wood Smitte. 





92 JOURNAL OF ENGINEERING EDUCATION _ Vol. S0—Na,; 
CarRTeER, Haroup §S., Professor, Westminster W. G. Funk, R. K. Moore. Admin. Ing: 
College, Salt Lake City, Utah. 59. Hum.-Soe. 
Cleve H. Milligan, Dean F. Peterson. JOHNSON, NAPOLEON, Professor and Head yj 
G. E.; C. B. Civil Engineering, Tennessee Arts and }y. 
CHAMPY, Epwarp P., Jr., Instructor in Mathe- dustrial State University, Nashvill. 
matics and Physics, Lowell Technological Tennessee. 1959. 


Institute, Lowell, Massachusetts. 1959. 
Richard Patrick Mayor, Albert T. Woidzik. 
Math.; Physics. 


Cox, CLAUDE W., JR., Section Chief-Instructor, 
Graduate Engineering Training Center, 
Western Electric Company, Inc., New 
York 19, New York. 1959. 


Joseph N. Samek, Joseph E. Barry. E. E. 
CurRAN, JOHN S., Instructor in Surveying, 
Dunwoody Institute, Minneapolis, Minne- 
sota. 1959. 
W. TT. Alexander, W. Leighton Collins. 
Cc. E.; Math. 
DEVoRE, CHARLES, Vice President, Capitol 
Radio Engineering Institute, Washington 
10, D. C. 1959. 
Lattie M. Upchurch, James Paul Evans. 
Admin. Ed.; Nuclear E 


DRAKE, GEORGE M., JR., Instructor in Chemica] 
and Metallurgical Engineering, The Uni- 
versity of Tenneseee, Knoxville, Tennes- 


see. 1959. 
John W. Prados, H. F. Johnson. Ch. 
E.; Chem. 

DRAKE, MARGARET §., Instructor in Mechanical 
Engineering, University of Tennessee, 
Knoxville, Tennessee. 1959. 

J. Mack Tucker, J. F. Bailey. M. E. 

DRUGAN, FREDERICK T., Director, Relations 
with Schools, Ohio College of Applied 
Science, Cincinnati, Ohio. 1959. 
Edward L. Fleckenstein, Kenneth Oleson. 
Tech. Inst.; Hum.-Soc. 


Head, Division of Chemi- 
eal Technology, Ohio College of Applied 
Science, Cincinnati, Ohio. 1959. 
Kenneth Oleson, Edward L. Fleckenstein. 
Chem.; Math. 


DUVALL, M. GORDON, 


DYKE, EvucGcene L., Instructor, Sacramento 
a College, Sacramento, California. 
959. 


Bonham Campbell, Eugene Wood Smith. 

Erty, Rospert F., Instructor in Electronics, 
Orange County Community College, Middle- 
town, New York. 1959. 

Herman W. Pollack, Hugh Halsey. Tech. 
Inst.; Elect. Tech. 

FaHERTY, KEITH F., Instructor in Civil Engi- 
neering, Wisconsin Institute of Technology, 
Platteville, Wisconsin. 1959. 

H. Gulbinowicz, A. T. Lenz. C. E.; Mech. 
& Mat. 
FIRTH, CHARLES J., 
rawing, Villanova University, 
Pennsylvania. 1959. 
John B. Clothier, Jr., J. Stanley More- 
house. E. Gra hies ; E. 
FLAVIN, WILLIAM M., Manager, “Technical Em- 


Instructor in Engineering 
Villanova, 


ployment, Carrier Corporation, Syracuse, 
New York. 

J. F. Downie Smith, James H. Carpenter. 
Admin. Ind.; E. B.; M. E. 


Foxworthy, JAMES E., “Assistant Professor of 


Civil Engineering, Loyola University of 
a. Angeles, Los Angeles, California. 
95 


Daniel E. Whelan, Re Lawrence J. Wierz- 


bicki. C. E.; Aero. E. 
HEADLEY, Lewis’ M.. Editor, Wm. C. Brow 
Los Angeles, Cali- 


Publishing Company, 
fornia. 1959. 
Homer H. Grant, Jr., William F. Girouard. 

Hvuick, Lorine W., Instructor, Orange County 
a College, Middletown, New York. 
Herman W. Pollack, Hugh Halsey. Tech. 
Inst.; E. Graphics; Physics. 

INGE, ANDREW V., Director, Department of 
Non-Resident Instr., U. S. Army Engineer 
School, Ft. Belvoir, Virginia. 1959. 


J. D. Strong, Robert B. George. Admin. 
Ed.; G. E. 

JENKINS, DONALD J., Manager, Personnel 
Training, Sandia Corporation, Sandia 
Base, Albuquerque, New Mexico. 1959. 


aa A. Parson, Jr., W. Leighton Collins 


KLEMENT, FRANK W., Assistant Professor 
Engineering Graphics, University 
Florida, Gainesville, Florida. 1959, 
a § Jacunski, J. F. Twigg. E. Graphics: 


KOMBRINK, RICHARD T., Instructor in Mechayi. 
eal Engineering, California Polytechn) 
— San Luis Obispo, California, 
R. Wallace Reynolds, Chester O. Bishop, 
M. E.; E. Graphics. 

LAFFERTY, JAMES F., Research Associate, Uni. 


versity of Kentucky, Lexington, Kentucky, 


959. 
Hal W. Maynor, K. O. Lange. 
clear 

LANDYSHEV, ALEXANDER N., Assistant Profe;. 
sor, California State Polytechnic College, 
San Luis Obispo, California. 1959. 
= L. Fryberger, F. W. Bowden. BE. E; 


Aero. ; Nu- 


WILLIAM M., Instructor in Mechanical 
Engineering, ‘University of Pittsburgh, 
Pittsburgh, Pennsylvania. 959. 
John R. Smith, T. G. Beckwith. M. E, 
METZ, HENRY I., Vice-President in Charge of 

Engineering, Capitol Radio isa 
Institute, Washington, D. C. 1959. 
Lattie M. Upchurch, James Paul Byans 
E. E.; Tech. Inst. 
MIRALDI, Frioro D., Assistant Professor of 
Electrical agg Purdue University, 
Lafayette, Indiana. 1959. 
Arthur V. Houghton, Fritz J. Friedlaender. 


LEE, 


Physics; E. E. 

McAvuLay, Huspert J., Director of Pre-Engi- 
neering, Benedictine Heights College, 
Tulsa, Oklahoma. 1959. 

George B. Uicker, John J. Uicker. M. EB; 
Math. 

McCuure, Hoyt L., Head, Industrial Tech 
nology, Southern Technical _ Institute, 
Chamblee, Georgia. 1959. 


Robert W. Hays, George L. Carroll. LE; 
Admin. Ed. 

NAKAMOTO, MAMORU, Professor, Yokohama Uti- 
versity, Yokohama, Japan. 1959. 
Issac Koga, Ken-ichi lijima. 

Noces, ENpRIK, Assistant Professor of Electri- 
eal Engineering, A haga of Washing: 
ton, Seattle, Washington. 1959. 
Austin V. Eastman, Lyall B. Cochra. 

Piatt, JosEPH B., President, Harvey Muii 
College, Claremont, California. 1959. 
Warren E. Wilson, William H. Davenport. 


Admin, Ed.; Physics. 

PLUM WILLIAM B., Head, Applied Sciences 
Department, U. S. Naval Civil Engineering 
Laboratory, Port Hueneme, Californis. 
959. 

John C. Dillon, R. R. O'Neill. Admin 
Ind.; Math.; Physics. 


Pore, THomas F., Instructor, Oakland City 
College, Oakland, California. 1959. 
Bonham Campbell, James F. Schon. 

RANEY, JOHN PHILIP, Instructor in Mechanical 
Engineering, Purdue University, Lafayette, 


Indiana. 
James B. Lusk, F. J. Bogardus. M. EB: 
Agr. E. 

REINHART, ALVIN R., Lecturer, Trinity College, 
Hartford, Connecticut. 1959. 
H. J. Lockwood, A. E. Sapega. E. Graph 
ies; Arch. 

SALERNO, ViTo L., Dean, Sehool of Engineering 
Science, Fairleigh Dickinson University. 


Teaneck, New Jersey. 1959. 
Clair W. Black, Chas. J. Merz, Jr. At 
Physics. 


min. Ed. ; 
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Oct., 1959 NEW MEMBERS OF ASEE 


ggaNNON, Pavt T., Assistant Professor of 
Chemical Engineering, Purdue University, 
Lafayette, Indiana. 1959. 
Edward C. Thoma, W. B. Sanders. Ch. E. 

TucKETT, Haroup W., Co-ordinator, Engineer- 
ing Technical Drawing, Flint Community 
Junior College, Flint, Michigan. 1959. 
Clifton Matz, William Walworth. E. 
Graphics. 

VaeR10, PavL P., 
technic Institute, 


Instructor, Brooklyn Poly- 
Brooklyn, New York. 


1959. 
tharies W. Lawrence, Harold I. Sharlin. 


VaRSHNEY, BHADRA G., Training Officer, el 


nical Training Institute, S.F.C.P.L. 
Sindri Fertilizers and Chemicals (P) 
Ltd., Sindri (Dhanbad), Behar, India. 


1959. 
Ww. T. Alexander, W. Leighton Collins. 


yrooMAN, SUMNER I., Chairman of Mathe- 
matics, Pratt Institute, Brooklyn, New 
York. 1959. 


R. H. Cook, George C. Helme. Math. 
Warts, EarLe H., Assistant Professor of En- 
gineering Graphics, University of Florida, 


Gainesville, Florida. 1959. 
John F. Twigg, W. Jacunski. E. 
Graphics; Agr. E.; Arch. 


WeaveR, DONALD K., JR., Associate Professor 
of Electrical Engineering, Montana State 
College, Bozeman, Montana. 1959. 

W. O. Keightley, G. J. Herman. E. E. 

Wray, Epwarp M., Instructor in Civil Engi- 
neering, Ohio College of Applied Science, 
Cincinnati, Ohio. 

David C. Choate, Kenneth Oleson. C. E.; 
E. Graphics; Tech. Inst. 

ZawoRSKI, RoBERT te Assistant Professor of 
Mechanical Engineering, Oregon State Col- 
lege, Corvallis, Oregon. 1959. 

_Wesley W. Smith, Louis Slegel. M. E. 
June 8, 1959 


ALBRECHT, CARL F., Associate Professor of 
Agricultural Engineering, Michigan State 
ae: East Lansing, Michigan. 


James S. Boyd, Merle L. Esmry. Agr. E. 
ANDERSON, LELAND I., Staff Engineer, Reming- 
ee Univac, Minneapolis, Minnesota. 


Leonard F. Boon, Paul A. Cartwright. 
E. E.; Physics. 
ANDERSON, Peter D., Assistant Professor of 


Mechanical Engineering, Kansas State 
University, Manhattan, Kansas. 1959. 
A. 0. Flinner, Ralph Nevins. M. E.; 


AypREWS, FRANK J., Registrar, Pennsylvania 
Technical Institute, Pittsburgh, Pennsyl- 
vania. 1959. 

Louis A. Dimasi, E. L. Sulkowski. Tech. 
Inst.; Admin. Ed. 

BALDWIN, JAMES W., JR., Instructor in Theo- 
retical and Applied Mechanics, University 
of Illinois, Urbana, Illinois. 1959. 

Clyde E. Keslen, John W. Murdock. Mech. 
& Mat.; C. E. 

BALLEW, OLIVER B., Head of Industrial Educa- 
tion Department, Navarro Junior College, 
Corsicana, Texas. 1959. 
Amogene DeVaney, W. M. Whitley. E. 
Graphics; Shop & Mech. Arts. 

BEHLKE, CHARLES E., Associate Professor of 
Civil Engineering, Oregon State College, 
Corvallis, Oregon. 1959. 

o D. Hughes, J. L. Gray. C. E.; E. 


con. 

BLAKNEY, WILLIAM G., Assistant Professor of 
Civil Engineering, Alabama Polytechnic 
Institute, Auburn, Alabama. 1959. 

Frank L. Holman, M. S. Priest. C. E. 

BUNKER, Forest R., Instructor in Engineering, 
Los Angeles City College, Los Angeles, 
California. 1959. 
Bruce W. Martin, William R. Lennox. 
M. E.; E. Graphics. 

Cavas, Jonce L., Professor Auxiliar and Engi- 

heer, Escuela de Ingenieria, Universidad 

de Chile, Santiago, Chile. 1959. 
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W. L. Collins, & EB 


Econ. 
CuuN, Myune Soo, Instructor in Mathematics, 


E. d'Etigng. 


Southern Technical Institute, Atlanta, 
Georgia. 1959. 
Cc. V. Maddox, George L. Carroll. Tech. 


Inst.; Ch. E. 

CuTLer, NEWEL B., Instructor in Engineering, 
Weber College, Ogden, Utah. 1959. 
Jack Atkins, M. L. Stevenson. 

DIEMER, WILLIAM D., Instructor, Illinois In- 


a of Technology, Chicago, Illinois. 
959. 

H. C. Spencer, I. L. Hill. Mech. & Mat.; 
Arch. E 


DILL, ALLEN F., Director, Passive Defense En- 
gineering, United States Naval School, 
Port Hueneme, California. 1959. 

R. C. Jensen, T. C. Murphy. 

D1 Taranto, Rocco A., Associate Professor of 
Mechanical Engineering, Drexel Institute 
of Technology, Philadelphia, Pennsylvania. 


1959. 
J. Harland Billins, John B. Baker. M. E.; 
Mech. & Mat. 

Epitey, Donatp L., Instructor in Electrical 


Engineering, University of Illinois, Ur- 


bana, Illinois. 1959. 
M. E. Van Valkenburg, G. R. Peirce. 
E. E.; Math. 

EvaNKo, JAMES L., Instructor in Civil Engi- 


neering, Carnegie Institute of Technology, 
Pittsburgh, Pennsylvania. 1959. 
Thomas E. Stelson, Tung Au. C. E. 

FENNINGER, WILLIAM N., Executive Secretary, 
American Technical Education Association, 
Delmar, New York. 1959. 

W. L. Collins, W. T. Alexander. 
Inst.; Tech. Ed. 

FRIEDLANDER, SHELDON K., Assistant Professor 
of Chemical Engineering, The Johns Hop- 
Perl University, Baltimore, Maryland. 

59 
H. E. Hoelscher, Eric Weger. Ch. 

Gaus, MICHAEL P., Research Associate Ps ‘Civil 
Engineering, ‘University of Illinois, Ur- 
bana, Illinois. 1959. 

VW. J... Bae ee. Cc. 3 
Mech. & Mat. 

HARRIS, JAMES N., 
Tuskegee Institute, 
1959. 

Jefferson D. Davis, Jr., Ernest C. Levister, 
Jr. Tech. Inst.; Shop & Mech. Arts. 

JONES, T. W., Associate Professor of Electrical 
Engineering, Tuskegee Institute, Tuskegee, 
Alabama. 1959 


Tech. 


Stallmeyer. 


Instructor in Electronics, 
Tuskegee, Alabama. 


Garland A. Smith, David H. Bowles. 
E. E.; Physics. 

JUDD, HARL E., Instructor in Engineering, 
College of "Southern Utah, Cedar City, 
Utah. 1959. 

Elliot Rich, J. E. Christiansen. E. 


Graphics; Math. 
KEATING, DONALD A., Instructor in Mechanical 


Engineering, University of Dayton, Day- 
ton, Ohio. 1959. 

Harold Nielsen, Thaddeus Csaky. M. E.; 
Physics. 

Kop, Peter E., Instructor in Mechanical Tech- 
nology, Wentworth Institute, Boston, 
Massachusetts. 1959. 
oger R. Borden, Patric H. Ferzoco. 
M. E.; E. Graphics. 

KrocH, Lioyp W., Assistant to Director of 
Personnel Training, Cincinnati Milling 
— Company, Cincinnati, Ohio. 

9. 
Thomas J. Rung, Herbert A. Daugel. 
Admin. Ind. 


LAUCHNER, JULIAN H., Associate Professor of 
Ceramic Engineering, University of Illi- 


nois, Urbana, Illinois. 1959. 
D. —_ John W. 
E.; Ch. E. 

Lorp, 
Aeronautical 
Colorado, 
K. D. Wood, C. 


Hutchinson. Cer. 


PAUL A., Acting Assistant Professor of 
Engineering, University of 
Boulder, Colorado. 1959. 

L. Eckel. Aero. E.; Math. 
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LuTHER, Lester C., Instructor in Mechanical 
Engineering, University of Nebraska, Lin- 
coln, Nebraska. 1959. 

Irvin L. Reis, Niles H. Barnard. I. E.; 
Associate Professor of 


Nuclear Engineering, Kansas State Uni- 
versity, Sed Kansas. 1959. 
R. W. Clack, J. N. Wood. Physics; Chem. 

MILLER, Pic E., Instructor in Theoretical 
and Applied Mechanics, University of Illi- 
nois, Urbana, Illinois. 1959. 
ee Boresi, T. M. Elsesser. Mech. & 
Mat.; Aero. 

Moore, Epwarp R., Manager of Engineering, 
The Detroit Edison Company, Detroit, 
Michigan. 1959. 

Howard M. Hess, Donald L. Perkins. 
Admin. Ind.; G. E. 

MUNSE, WILLIAM H., Professor of Civil En- 

gineering, University of Illinois, Urbana, 


MIKHAIL, SAAD Z., 


a Ig 1959. 

YY re Mosborg, W. J. Hall. C..B.; Mech. 
McEWEN, , a H., Manager, Program- 

ming, General Electric Company, Rich- 

land, Washington. 1959. 

E. P. Galbraith, T. G. Marshall. Admin. 


Ind.; Ch. E.; E. Econ. 
McGARRIGLE, ROBERT D., Instructor in Mechani- 
cal Engineering, Drexel Institute of Tech- 


nology, Philadelphia, Pennsylvania. 1959. 
_— B. Baker, C. Ralph Connell. M. E.; 
ath. 


PHLEGER, CHARLES C., Assistant Professor of 
General Engineering, Rutgers University, 
New Brunswick, New Jersey. 1959. 
Samuel P. Owen, Morgan C. Barrett. E. 
Graphics; Mech. & Mat. 

PouuaRaA, Luier Z., Professor of Chemistry and 
Chemical Engineering, Stevens Institute of 
Technology, Hoboken, New Jersey. 1959. 
so J. Rose, Mark R. Reeks. Chem. ; 


PowErRS, JAMES E., Instructor in Electronic 
Engineering, Lowell Technological Insti- 
ae Lowell, Massachusetts. 1959. 


B. Bischoff, B. C. Harcourt. E. E.; 
Physics. 
RATHBUN, KENNETH C., Associate Professor of 


Mechanical Engineering, University of 
Texas, Austin, Texas. 1959. 

John A. Focht, W. W. Dornberger. M. E.; 
Aero. & Aero E. 

SALEEM, MUHAMMED I., Lecturer in Mechanical 
Engineering, College of Engineering, La- 
hore, Pakistan. 1959. 

Robert M. Halleen, Jack T. Kimbrell. 
M. E.; E. Graphics. 

SCHUSTER, JAMES J., Instructor in Civil En- 
gineering, Villanova University, Villanova, 
Pennsylvania. 1959. 
James E. Brown, Jr., John J. Gallen. 
C. E.; Mech. & Mat. 

SCHUTZMAN, ELIAS, Datetiant Director, 
York University Graduate Center, 
York, New York. 1959. 

H. A. Giddings, J. H. Mulligan, Jr. Ad- 
min. Ed.; E. E 

SINNAMON, GEoRGE K., Associate Professor of 
Civil Engineering, ee of Illinois, 
Urbana, Illinois. 959. 

R. J. Mosborg, w J. Austin. C. E. ; 
Mech. & Mat. 

SMITH, ALLEN N., Associate Professor of 
Chemical Engineering, San Jose State Col- 
lege, San Jose, California. 1959. 

Philip M. Blair, Norman O. Gunderson. 
h. E.; Chem. 

STRANCE, RoBert J., Student in Technical 
Drawing, Illinois Institute of Technology, 
Chicago, Illinois. 1959. 

I. L. Hill, J. T. Dygdon. E. Graphics; 
United 


M. E. 
TERRY, CHARLES F., Officer-in-Charge, 

States Naval School, Electronics Officers, 
Great Lakes, Illinois. 1959. 


New 
New 


Thomas J. Rung, Floyd B. Fischer. Ad- 
min. Ed.; Engl. 
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TuRNER, NEAL W., Director of Product Plgp. 
ning, Heath Company, Benton Harb, 
Michigan. 1959. 

W. L. Collins, W. T. Alexander. Admip, 
Assistant Academie }j. 


d. 

UGoLeTTI, Louis §S., 
rector, Pennsylvania Technical Institut: 
Pittsburgh, Pennsylvania. 959. 

Louis A. Dimaji, 
Physics; Math. 

WARWARUK, JOSEPH, Instructor in Theoretic 
and Applied Mechanics, University of Ill. 
nois, Urbana, Illinois. 1959. 

Clyde E. Kesler, John W. Murdock. Mech, 
& Mat.; C. E. 

WILLIAMS, FRANK Wes 
nology, Sinclair’ College, 
1 


959. 
Donald C. Metz, Adrian J. 
min. Ed.; Tech. Inst. 


Eugene L. Sulkowst, 


Dean, Engineering Tech. 
Dayton, Ohio, 


Morgan. Ad. 
June 10, 1959 


AMyx, JAMES W., Associate Professor of Pe. 
troleum, Agricultural and Mechanical (i. 


lege of Texas, College Station, Texas, 
1959. 
J. G. McGuire, W. E. Street. Min. Tech, 


BEACH, Ropert B., Instructor in Mechanical 
Engineering (Drawing), Virginia Military 
Institute, Lexington, Virginia. 1959, 
Boyce D. Tate, A. C. Taylor, Jr £ 
Graphics. 

CALHOUN, DELMAR E., Instructor in Engineer. 
ing, Fort Lewis A. & M. College, Du 
rango, Colorado. 1959 


C. L. Eckel, Karl H. Stahl. C. B.; Mech 
& Mat. 
CAMPION, ANNA LOUISE, Librarian, Moor 


School of Electrical Engineering, Univer. 
sity of Pennsylvania, Philadeiphia, Pen. 
sylvania. 1959. 

K. x Fegley, R. F. Schwartz. Libr; 

CHUBBUCK, Epwin R., Associate Professor of 
Engineering Mechanics, Louisiana State 
University, Baton Rouge, Louisiana. 1959. 
Dale R. Carver, rE. Manning, Jr. 
Mech. & Mat.; Agr. E. 

GRATCH, SERGE, Associate Professor of Me 
chanical Engineering, Northwestern Uni- 
a, Evanston, Illinois. 1959. 

D. Kilner, A. B. Cambel. 

soa Water W., Technical Consultant, 
Canadian Institute of Science and Tech 
nology, Toronto, Ontario. 1959. 

W. E. Goddard, W. Leighton Collins. Ch. 
E.; Math. 

MILLER, Percy H. F., Assistant Professor of 
Aeronautical Engineering, The University 
of Texas, Austin, Texas. 1959. 

M. J. Thompson, W. W. Hagerty. Aer. 
& Aero. E.; Admin. Ind. 

McLeop, HERBERT E., Assistant Professor of 
Agricultural Engineering, Clemson College, 
Clemson, South Carolina. 1959. 

A. W. Snell, John P. Uldrick. Agr. £.; 
Mech. & Mat. 

PLACHY, gy aN R., Instructor, Fort Lewis 
A. & M. College, Durango, Colorado. 1959. 

C. L. Eckel, Karl H. Stahl. Math.; Chem. 

CHARLES O., JR., Research Engineer, 

Shell Oil Company, Pasadena, Texas. 

9 


Ww. T. Alexander, W. Leighton Collins 
Ch. E.; Math. 
WALDNER, CHARLES E., General Methods Et 


REED, 


gineer, New York Telephone Company, 
New York. New York. 1959. 

Matthew BE. Zaret, Kenneth E. Lofgre. 
Admin. Ind.; E. E. 


June 12, 1959 

Beaty, Harotp H., Professor of Agricultunl 
Engineering, University of Tillinois, Ur 
bana, Illinois. 1959 
J. O. Curtis, FE. L. Hansen. 

BLooM, FRANK J., Adjunct Professor of lec 
trical Engineering, New York University, 
New York 53, New York. 1959. 

P. Greenstein, S. Shamis. E. E.; Admit. 
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Oct., 1959 NEW MEMBERS OF ASEE 


MeLoGRANO, FRANK P., Associate Professor, 
Adjunct, University of California, Los 
Angeles, —_s 1959. 

H. H. Grant, W. F. Girouard. I. E.; Ad- 


min. 

MINTO, W ILLIAM M., Assistant Works Engineer- 
Maintenance, Sheffield Division, Armco 
Steel Corp., Houston, Texas. 1959. 

H. E. McCallick, A. Ray Sims. M. E.; 


E. 

WEINSTEIN, ALEXANDER, Research Professor, 
Institute for Fluid Dynamics and Applied 
Mathematics, University of Maryland, Col- 
lege Park, ‘“ % &: 1959. 

PB, T. Mavis, G. F. Corcoran. Math. 

WorRNER, ROBERT N., Fiscal Officer, Engineer- 
ing Schools, Purdue University, Lafayette, 
Indiana. 

Kenneth Wark, Jr., John K. Stene. 

Yu, Tst SHAN, Assistant Professor of o_o 
Engineering, University of Detroit, De- 
og: Michigan. 1959. 

. G. Gudebski, C. G. Duncombe. Chem. 


962 new members for 
1958-58 fiscal year 


July 22, 1959 
ALBRIGHT, GIFFORD H., Assistant Professor of 
Architectural Engineering, Pennsylvania 
State University, University Park, Penn- 
sylvania. 1959. 
M. W. Isenberg, L. Perez. Arch. Eng.; 


rch. 
ALT, Fano, Chief—Instrument Section, National 
— of Health, Bethesda, Maryland. 


met ap genten, W. L. Collins. Admin. 

nD 

ANDREWS, RAYNAL W., JR., Assistant Chief Me- 
chanical Engineer, Aluminum Company of 
America, Pittsburgh, Pennsylvania. 1959. 
M. A. Williamson, C. C. Chambers. M. E. 

BaLL, BILLIE J., Instructor in Electrical Engi- 
neering, Mississippi State University, State 
College, Mississippi. 1959. 
D. F. Fitzgerald, J. E. Thomas. E. E.; 
Math. 

BeatTY, KENNETH O., JR., Professor and Acting 
Head of Chemical Engineering, North Caro- 
—_—* College, Raleigh, North Carolina. 


E. M. Schoenborn, N. W. Conner. Ch. E. 
Becc, BARBARA A., Engineering Librarian, 

Drexel Institute of Technology, Philadel- 

phia, Pennsylvania. 1959. 

L. A. Brothers, D. Dowell. Libr.; G. E. 

Brooks, Henry T., College Relations Adminis- 
trator, Convair, A Division of General 
Dynamics Corporation, San Diego, Cali- 
fornia. 1959. 

M. P. Capp, C. Morgan. Admin. Ind. 

CaRRINGTON, WINSTON H., Instructor in In- 
dustrial Education, gag * ee College, 
State College, Arizona. 

. R. Cudworth, R. w. Pett iaiiath: 
Mech. & Mat.; Cc. E. 

CHow, VEN TE, Professor of Hydraulic Engi- 
neering, University of Illinois, Urbana, 
Illinois. 1959. 

BE. Y. Huang, N. Khachaturian. C. E. 

CoLMEN, KENNETH §S., Director of Personnel, 
Institute for un Analyses, Washing- 
ton, C. . 1980: 

D. C. Metz, R. W. Cain. Admin. Ind.; 
Tech. Inst. 

Comps, Ceci, E., Commandant, United States 
Air Force Institute of Technology, be 
Patterson Air Force Base, Ohio. 1959. 

H. Downing, G. R. Graetzer. Admin. 
Edue. ; Hum.-Soe. Studies. 

Cooke, ARTHUR J., Instructor in Mechanics, 
Wisconsin Institute of Technology, 
Platteville, Wisconsin. 1959. 

R. Benedict, T. J. Higgins. Mech. & 
Mat.; E. E. 

CoorEr, WILLIS M., Assistant General Manager 
of Research and Engineering, Monsanto 
— Company, St. Louis, Missouri. 

9, 
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J. O. Hougen, R. F. MecCoole. Admin. 
Ind.; Ch. EB. 

ELGoop, "WILLIAM R., Head of Library De- 
velopment, General Motors Institute, Flint, 
Michigan. 1959. 

H. M. Dent, C. L. Tutt, Jr. Libr. 

Erpiac, Ricuarp J., Associate Professor of 
Mechanical Engineering, University of 
Pittsburgh, Pittsburgh, Pennsylvania. 1959. 
W. es Turkes, N. L. Buck. M. E.; Mech. 


& t. 

ERPENBACH, JEROME J., Staff Training Officer, 
Tennessee Valley ‘Authority, Chattanooga, 
Tennessee. 1959. 

J. M. Henderson, A. B. Wood. Admin. 
Ind.; Coor. of Coop. Engr. 

GHANDHI, Burzor K., Research Engineer, Out- 
board Marine Research Center, Milwaukee, 
Wisconsin. 1959. 

Ww. . Collins, P. S. Myers. M. E.; 
Mech. & Mat. 

GILES, GEORGE W., Head, Department of Agri- 
cultural Engineering, North Carolina State 
College, Raleigh, North Carolina. 1959. 
R. G. Carson, Jr., N. W. Conner. Agr. E. 

GLOMB, JOHN D., Research Fellow in Electri- 
cal Engineering, Microwave Research In- 
stitute, Polytechnic Institute of Brook- 
lyn, Brooklyn, New York. 1959. 

Cc. W. Lawrence, C. C. Whipple. E. E. 

Haper, DoNALpD F., Instructor in Mechanics, 
Missouri School of Mines & Metallurgy, 
Rolla, Missouri. 1959. 

R. F. Davidson, K. C. Muhlbauer. Mech. 
& Mat.; Geophy. E. 

HACKNEY, JOHN W., Manager of Cost & Con- 
struction Engineering, Diamond Alkali 
Company, Cleveland, Ohio. 959. 

M. S. Peters, W. L. Collins. Admin. Ind. ; 


& &. 

HAMILTON, RosBert J., Assistant Professor of 
Engineering, a College, Beaver Falls, 
Pennsylvania. 19 
a > Dinker, W. Ne ‘Stokey. E. Graphics ; 


Harvey, JOHN F., Director of Libraries, Peo 
Library Science (Graduate Study), Drexel 
Institute of Technology, Philadelphia, 
Pennsylvania. 1959. 

Brothers, D. Dowell. Libr. 

HAsSLer, Francis J., Professor of Agricultural 
Engineering, North Carolina State College, 
Raleigh, North Carolina. 1959. 

R. G. Carson, Jr.. W. BE. Adams. Agr. 
E.; Physics. 

HEINSOBN, ROBERT J., Instructor in Mechanical 
Engineering, Michigan State University, 
East Lansing, Michigan. 1959. 

c. Q. Ford, W. H. Loyd. M. E.; Aero 
& Aero. E. 

HENDERSON, LoREN P., Specialist-Professional 
Recruitment, Hanford Laboratories, Gen- 
age Electric, Richland, Washington. 1959. 

G. Marshall, E. P. Galbraith. 

matin. Cuair M., Assistant Professor of En- 
gineering Graphics, University of Cincin- 
nati, Cincinnati, Ohio. 59. 

BH. K Justice, J. H. Sarver. E. Graphics ; 


JACOBSON, ALBERT H., JR., Associate Dean of 
Engineering and ’ Architecture, The Penn- 
sylvania State eae al University 
Park, Pennsylvania. 959. 

E. B. Stavely, M. A. Williamson. Admin. 
Ed. ; I. E.; Physics. 

JESSUP, ” RICHARD F., Engineer Trainee, Allis 
Chalmers Manufacturing Company, Mil- 
waukee, Wisconsin. 959. 

J. Gammell, Cc. Rawles. Agr. E.; Math. 

JONES, CHARLES S., Instructor in Electrical En- 
gineering, Erie County Technical Institute, 
Buffalo, New York. 1959. 

Cc. H. Bensman, E. Notar. Tech. Inst.; 
Physics. 

Kiswow, KENNETH K., Instructor in Civil En- 
gineering, University of Arizona, Tucson, 
Arizona. 1959. 

G. M. Nordby, Q. Mees. C. E. 

Liu, CHANG-KENG, Instructor in Mechanical 
Engineering, Indiana Technical College, 
Fort Wayne, Indiana. 1959. 


96 JOURNAL OF ENGINEERING EDUCATION 


I. A. Planck, R. R. Marshall. M. E.; Aero. 
& Aero. E. 

Luck, JuLius O., Chairman of Physics Depart- 
ment, Fairleigh Dickinson University, Tea- 
neck, New Jersey. 1959. 

A. J. Monack, M. J. Bergen. Physics. 
Mark, ALVIN Q., Director, National Technical 
Schools, Los Angeles, California. 1959. 

B. Campbell, H. W. Hartley. Tech. Inst. ; 
Admin. Ind. 

MARTINEZ, EUGENE P., Instructor in Mechanical 
Engineering, Lamar State College of Tech- 
nology, Beaumont, Texas. 1959. 

F. A. Thomas, Jr., R. L. Disney. M. E. 

MELICK, GEORGE F., Jr., Associate Professor of 
Mechanical Engineering, Columbia Univer- 
sity, New York, New York. 1959. 

R. H. Page, J. E. Englund. M. E.; G. E. 

MILLER, Davin, Associate Chemical Engineer, 
International Institute of Nuclear Science 
and Engineering, Argonne National Labora- 
tory, Lemont, Illinois. 1959. 

R. G. Taecker, B. T. Chao. Ch. E.; M. E. 

MuRAD, FRANK M., Instructor in Engineering, 
Fairleigh Dickinson University, Ruther- 
ford, New Jersey. 1959. 

G. M. Goudey, E. J. Rainer. M. E.; E. 
Graphics. 

NEELY, HENRY M., JR., Instructor in Mechani- 
cal Engineering, Kansas State University, 
Manhattan, Kansas. 1959. 

: Nevins, J. N. Wood. M. B.; E. 
Graphics. 

NEWMAN, KENNETH A., Supervisor General 
Personnel Activities, Michigan Bell Tele- 
phone Company, Detroit, Michigan. 1959. 
H. E. Heath, W. L. Collins. Admin. Ind. ; 
Coor. of Coop. Engr. 

RAND, WALTER, Assistant Professor of Civil 
Engineering, The City College of New 
York, New York, New York. 1959. 

P. Hartman, J. R. Steven. C. E.; Hum.- 
Soe. Studies; Mech. & Mat. 
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ROBERTSON, BENNETT E., Professor of Phy 
United States Air Force Academy, (Col- 
orado. 1959. 

L. R. Standifer, A. Higdon. Physics, 

Ryper, Francis C., College Relations Super. 
visor. Sylvania’ ee Systems, Wal 
tham, Massachusetts. 959. 

F. L. Foster, K. L. Wildes. 


Admin. Ind,; 
Coor. of Coop. Engr. a; 


SCHILLING, CHARLES H., Professor of Mili 


Art and Engineering, United States 
tary Academy, West Point, New York, 
959. 

L. E. Schick, B. W. Bartlett. (C, BR: 
Mech. & Mat. 

SHONKA, WILLIAM J., Chairman of Physics, 
St. Procopius College, Lisle, Illinois, T058. a 
H. E. Heath, W. L. Collins. Physics; 
Math. ; 

STEPHENS, RALPH I., Instructor in Theoretical: 
and Applied Mechanics, University of Il: 
nois, Urbana, Illinois. 1959. 

O. M. Sidebottom, J. W. Baldwin, Jr 
Mech. & Mat.; E. Graphics 

SUAREZ-BETANCOURT, JESUS M., ‘Instructor in 
Civil Engineering, University of Puerts 
Rico, Mayaguez, Puerto Rico. 1959, 
A. Golderos, H. M. Marini. C. E.; GE 

TIMMERHAUS, Kuaus D., Associate Professo 
of Chemical Engineering, University 
Colorado, Boulder, Colorado. 1959. 

R. E. West, B. E. Lauer. Ch. E.; 

TWOMBLY, HurpD W., Instructor in Enginee D 
Foothill Junior College, Mountain View, 
California. 1959. 

H. Anderson, N. O. Gunderson, 
Graphics ; Mech. & Mat. 

VIGLIELMO, JULES D., Training Coordinator, 
International Business Machines Corpora 
tion, Kingston, New York. 1959. 

R. O. Skatrud, J. Baird. Admin. Ind, 
Math. 


NEW EDITORIAL STAFF FOR MATH TABLES 
AND OTHER AIDS TO COMPUTATION 


The Division of Mathematics of the National Academy of Sci- 
ences—National Research Council announces that Harry Polachek, 
Technical Director of the Applied Mathematics Laboratory of the 
David Taylor Model Basin, has been appointed Chairman of the 
Editorial Committee for the quarterly journal Mathematical Tables 
and Other Aids to Computation effective January 1959. He suc- 
ceeds C. B. Tompkins of the University of California at Los Angeles. 
The other members of the Editorial Committee are: C. C. Craig, 
A. Fletcher, E. Isaacson, D. Shanks, C. V. L. Smith, A. H. Taub, 
C. B. Tompkins and J. W. Wrench, Jr. 

Mathematical Tables and Other Aids to Computation was founded 
in 1943 by R. C. Archibald with the aid of a grant from the Rocke- 
feller Foundation and is published by the Division of Mathematics 
of the National Academy of Sciences—National Research Council. 
It features original papers in numerical analysis, high speed com- 
puter methods and other aids to computation as well as short arti- 
cles reporting upon the latest developments in these fields. It 
serves as an information center on tables and other aids to compu- 
tation appearing in the current literature in the fields of mathe- 
matics, physics, statistics, astronomy and navigation, actuarial sci- 
ence, aeronautics, chemistry, engineering, geodesy, medicine and 
meteorology. A file of unpublished mathematical tables is main- 


tained for use by subscribers. 
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